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ABSTRACT

Limited field agricultural extension services hinder productivity. Farmers struggle to achieve optimal yields 
without sufficient technical support, threatening national food security. This study aimed to develop a model for 
evaluating the effectiveness of farmer groups in Bengkulu Province, Indonesia. This study involved a population 
of 220 individuals from eight farmer groups located in the South Seluma Sub-district, Seluma Regency. A survey 
was conducted with 142 members of farmer groups in Seluma District, selected using simple random sampling. 
The validity test used had two parts: factor validity and discriminant validity. Structural Equation Model (SEM) 
was applied to the collected data to develop models that identified the relationships among factors related 
to agricultural extension performance, farmer contact resources, and the effectiveness of farmer groups. The 
results indicate that the effectiveness of farmer groups was positively related to the farmer contact resources. 
However, this was negatively influenced by the performance of agricultural extension services, which faced issues 
such as limited access, low managerial competency, and fewer business opportunities. The model showed that 
farmers in the study area were more open to Farmer Contact Resources than to Field Agricultural Extension. 
Furthermore, enhancing the quality of human capital in agricultural extension services is essential to improving 
the effectiveness of farmer groups. This can be accomplished by enhancing managerial skills, providing market-
oriented training for agricultural extension, and increasing the ratio of agricultural extension to farmers.
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1.	Introduction
Several policies favoring farmers were adopted 

to accelerate the development process in agriculture 
through the ratification of the Indonesian Law Num-
ber 16 of 2006 concerning Agricultural, Fisheries, and 
Forestry Extension Systems on November 15, 2006 
[1]. These include increasing the ability of farmers and 
groups to effectively accommodate and carry out the 
interests of farmers. 

Various studies have proven the importance of 
group roles in improving the welfare of farmers and 
families, both domestically and internationally, as 
shown in Central, Senegal and Burkina Faso, East Afri-
ca, and Central Africa [2–5]. In Indonesia, farmer groups 
are increasingly considered a transformative force for 
improving rural livelihoods. Salam et al. reported the 
positive role of groups in improving the social status 
of rice field farmers [6]. Similarly, Ikbal and Nasution 
showed that farmer groups contributed to increased 
income and production [7,8]. The question arising is how 
farmer groups can achieve this type of performance. 

Multiple efforts were carried out to develop out-
standing farmer contact (Kontak Tani) resources. These 
efforts include training, internships, development of 
extension programs, and engagement in preparing the 
definitive plan for group needs. Farmer contact plays an 
essential role in fostering the need of members to de-
velop innovations, which are applied in farming activi-
ties [9,10]. Therefore, farmer contact serves as an opinion 
leader for the community and is expected to play a key 
role in empowering the groups to become independent 
[11]. A good farmer contact is often willing to cooperate 
as an agricultural extension partner in organizing ex-
tension activities for farmer groups and surrounding 
communities. Hanan et al. found that farmer contact 
was vital in dynamizing groups in problem-solving [12].

Limited resources, such as budget constraints and 
inadequate facilities, are the primary factors obstruct-
ing field agricultural extension workers from effectively 
communicating innovations and new technologies [13–15]. 
Additionally, the ratio of agricultural extension workers 
to the size of some regions and the number of farm-
ers served is disproportionate. This imbalance leads 
to heavy workloads and insufficient time for extension 

workers to fulfill roles in providing essential support 
[16–18]. Hence, the roles of field agricultural extension as 
agents of change in influencing farmer behavior need to 
be optimized. 

This study aimed to develop a model for evaluating 
the effectiveness of farmer groups in Bengkulu Prov-
ince. Both external and intervening variables will be 
comprehensively examined. External variables include 
the influence of field agricultural extension, while the 
intervening variables comprise farmer contact resourc-
es. Several stages were used to analyze the influence of 
field agricultural extension workers on the role of farm-
er contact resources, contact resources on the effective-
ness of farmer groups, and field agricultural extension 
workers on the effectiveness of farmer groups.

2.	Materials and Methods

2.1.  Population and Sample

The population used in this study was 220 mem-
bers from eight farmer groups in the South Seluma 
Sub-district, Seluma Regency (Figure 1). Based on this 
information, the minimum sample needed can be calcu-
lated using the following formula (1)  [19]:

( ) 2

2

1 σ
σ

+−
=

DN
Nn (1)

where n = minimum sample size; N = total population; 
σ2 = population variant; D = bound of error. 

By using the estimated percentage magnitude of 
5%, the randomly selected samples were:

(2)

Interviews using a questionnaire designed in ad-
vance were conducted on 142 members of farmer 
groups from May to December 2019.
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2.2.  Research Variables

This study consists of 3 (three) variables, namely: 1 
(one) independent variable (Farmer Contact Resourc-
es), 1 (one) intermediate independent variable (the 
role of Field Agricultural Extension Officer), and one 
dependent variable, namely the effectiveness of farmer 
groups. 

The indicators of each variable are as follows:
(1) Farmer Contact Resources, consisting of facil-

itating farmer group members in achieving 
farmer group goals, assisting members in meet-
ing their needs, realizing group values, and rep-
resenting the opinions of farmer group mem-
bers in interacting with other parties.

(2) The role of Field Agricultural Extension Workers 
consists of Facilitating the learning process; the 
enhancement of access facilities; improvement 
of leadership, managerial and entrepreneurial 
skills; assisting the main actors in growing their 
organizations; Analysis and problem-solving as 
well as response to opportunities and challeng-
es; Growing environmental awareness; Institu-
tionalization of cultural values; and Advanced 
and modern agricultural development.

(3) The effectiveness of the farmer group, consists 
of: The income level of the farmer group mem-
bers; Proactive and compliant farmer group 
members, and Satisfaction of members of farm-
er groups.

The effectiveness of farmer groups is assessed 
based on the indicators contained in Farmer Contact 
Resources, and the role of Field Agricultural Extension 
Workers, which will be measured with the value of the 
Likert Scale (Table 1).

Table 1.  Effectiveness of Farmer Groups Based on Farmer 
Contact Resources and Field Agricultural Extension.

Information Skor
Strongly Agree 5

Agree 4
Neutral 3

Disagree 2
Strongly Disagree 1

2.3.  Questionnaire Validity and Reliability 
Test 

The validity test used consisted of two parts, in-
cluding factor validity and discriminant validity. Al-
theide and Johnson defined reliability as finding stabil-
ity and validity as finding truthfulness [20]. Validity and 
reliability tests were conducted to ensure the study 
questionnaire was reliable enough to reveal a particu-
lar phenomenon of a group of individuals.  Kimberlin 
and Winterstein reported that these tests were intend-
ed to assure the integrity and quality of a measurement 
instrument [21]. In this study, Cronbach Alpha was used 
to assess the internal consistency of the variables.

Figure 1. The Study Area in Seluma Regency, Bengkulu Province, Indonesia (1:20.000.000).
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Figure 2. The Basic Model for the Conceptual Study of FCR and FAE Roles in Increasing the Effectiveness of Farm-
er Groups.

2.4.  Data Analysis Method

The collected data were first examined using de-
scriptive analysis to explain each indicator applied to 
all variables. Secondly, the Structural Equation Mod-
el (SEM) was used to determine the structural rela-
tionship between variables. This method was initially 
known as path analysis and later narrowed down to 
a SEM analysis [22]. According to Hair et al. [23], the two 
basic components characterizing SEM are 1) the path 
model relating independently to the dependent vari-
ables, even when the dependent variables become inde-
pendent in another relationship, and 2) a measurement 
model that allows analysts to use multiple variables 
or indicators for a single independent or dependent 
variable. Ghozali explains that SEM is an evolution of 
multiple equation models developed from economet-
ric principles and combined with regulatory principles 
from psychology and sociology [24]. Based on the study 
by Silva et al. [25], SEM provides the pertinent and most 
efficient simultaneous estimation for several separate 
multiple regression models.

A conceptual model explains the relationship be-

tween latent and manifest variables in this study. Three 
latent variables include Field Agricultural Extension 
(FAE), Farmer Contact Resources (FCR), and Farmer 
Groups (FG). FAE has seven manifest variables includ-
ing facilitation of the learning process (X1), striving for 
easy access (X2), increasing leadership, managerial, 
and entrepreneurial abilities (X3), assisting the main 
actors in developing organizations (X4), responding to 
business opportunities (X5), growth of environmental 
awareness (X6), and institutionalization of cultural val-
ues, as well as the development of advanced and mod-
ern agriculture (X7). Meanwhile, FCR has four mani-
fest variables, namely, facilitating members of farmer 
groups to achieve group goals (Y1), helping to improve 
production facilities (Y2), achieving the value of farm-
er groups (Y3), and farmer contact interaction in rep-
resenting opinions (Y4). FG comprises three manifest 
variables, including the level of income of farmer group 
members (Z1), the proactive and compliance of mem-
bers (Z2), and increased satisfaction with knowledge 
and skills (Z3). The relationship between evaluated la-
tent and manifest variables is shown in Figure 2.

Confirmatory Factor Analysis (CFA) is a confirma-

tory method that is theory-driven. Therefore, the plan-

ning of the analysis is driven by the theoretical relation-

ships between the observed and unobserved variables. 

CFA is used to test the conformity of the confirmatory 

model through the goodness-of-fit indexes, including 

chi-square, probability, General Fit Indices (GFI), Ad-

justed GFI, Population Discrepancy Function Value (FO), 
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Table 2. Respondent Characteristics.

No Variable Category % Average Minimum Maximum

1 Age

20 – 42 54.23

44.48 20 8543 – 65 38.73

66 – 85 7.04

2 Educational attainment

Elementary school 50.70

- - -Junior High School 40.85

High School 8.45

3 Number of Household mem-
bers

1 – 3 24.65

4.18 1 74 – 5 64.79

6 – 7 10.56

4 Membership period of the 
Farmer Group (years)

1 – 12 57.75

12.64 1 3613 – 24 34.51

25 – 36 7.74

5 Farming Experience (Years)

2 – 10 23.76

18.80 2 53

11 – 20 43.66

21 – 30 16.90

31 – 40 11.27

>40 1.41

Expected Cross Validation Index (ECVI), and Compara-
tive Fit Indices (CFI) [26,27].

3.	Results

3.1.  The Profile of Farmer Group Members 

The socio-demographic characteristics of the rice 

farmers interviewed are presented in Table 2. 

The ages of farmers in all groups ranged from 20 
to 85 years, with an average of 44.48 years. Rogers et 
al. stated that older adults tended to be slower than 
their younger counterparts in adopting new technolo-
gies [28]. Utama et al. reported that age did not influence 
technology adoption [29]. Most respondents had an ed-
ucational background from elementary to junior high 
school. Compared to age, education has a significant 
role in the adoption of agricultural technology in Indo-
nesia [30]. The farmers had an average of 4 individuals in 
each family and were members of the groups for more 
than 12 years. Membership in farmer groups is very im-
portant. Policies, programs, and government subsidies 
are often provided through farmer groups or Integrated 
Farmer Groups (Gapoktan). Therefore, being members 
of farmer groups is a distinct advantage due to provid-
ing farmers with facilities from the government. The 
average farming experience of farmers was 18.80 years, 
ranging from 2 – 53 years. The smallest and the highest 

percentage of farming experience from total respon-
dents were 1.41% (> 40 years) and 43.66% (11 – 20 
years), respectively.

3.2.  Validity and Reliability Test for the 
Study Questionnaire

A validity test was performed to show the validity 
or accuracy level of an instrument in carrying out the 
measurement function. The indicator was the result of 
estimating the r (rho) Pearson product-moment correla-
tion with the calculation criteria. When the r count was 
greater than the r table, these factors were considered to 
be valid. The results of the calculation conducted using 
SPSS 16.0 for Windows software showed that the value 
of r count > r table for all items X1, X2, X3, X4, X5, X6, X7, Y1, 
Y2, Y3, Y4, and Z1, Z2, Z3 on the variables contained in 
the study, denoting all of the questions were valid (Ta-
ble 3).
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Reliability shows the stability, accuracy, consisten-
cy, and the extent to which the measurement results 
with the measuring instruments used can be trusted. 
This was tested for the study variables using the Cron-
bach Alpha formula. According to the results in Table 4, 

all rcount (Cronbach Alpha) were above rtab (0.70), signi-

fying that the data collection tool using the three vari-

ables was reliable in expressing certain phenomena at 

different times.

Table 3. Validity of Study Variables.

Variable Manifest Variable r count r table Conclusion

Field Agricultural Extension

X1 0.522 0.361 Valid
X2 0.571 0.361 Valid
X3 0.793 0.361 Valid
X4 0.775 0.361 Valid
X5 0.670 0.361 Valid
X6 0.621 0.361 Valid
X7 0.585 0.361 Valid

Farmer Contact Resources

Y1 0.770 0.361 Valid
Y2 0.868 0.361 Valid
Y3 0.723 0.361 Valid
Y4 0.881 0.361 Valid

Farmer Group
Z1 0.866 0.361 Valid
Z2 0.810 0.361 Valid
Z3 0.900 0.361 Valid

Table 4. Reliability of Study Variables.

Variable r Cronbach Alpha r table Conclusion
Field Agricultural Extension 0.762 0.70 Reliable
Farmer Contact Resources 0.823 0.70 Reliable

Farmer Group 0.818 0.70 Reliable

3.3.  The Role of FCR

The role of FCR is inseparable from the sustainability 
of farmer groups due to being leaders of the groups [31,32]. 
Therefore, this is responsible for the performance of 
members and the groups. The high responsibility of FCR 
causes more technical and non-technical capabilities [33]. 
The FCR role is a latent variable consisting of four mani-

fest variables, as described in the study method.
Table 5 shows the frequency distribution of FCR 

roles in the high to very high category, with a cumula-
tive score ranging from 86.34% to 90.28%, signifying 
that members of farmer groups can rate the impact 
of FCR. The majority were in the range of high to very 
high, while only a few had a score of zero, implying that 
no members felt displeased with the FCR role.

Table 5. Frequency Distribution of FCR.

Manifest Variable Criteria (%) Cumulative
Score (%)Very High High Moderate Less Very Less

Facilitate farmer group members in achieving 
the goals of farmer groups 45.07 45.07 6.34 3.52 0.00 86.34

Assist members in meeting needs 48.59 42.25 8.45 0.70 0.00 87.75

Realize group values 52.82 39.44 7.04 0.70 0.00 88.87

Represents the opinions of farmer group mem-
bers in interacting with other parties 59.87 32.39 7.04 0.70 0.00 90.28
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Table 6. Frequency Distribution of FAE Role.

Manifest Variable Criteria (%) Cumulative
Score (%)Very high High Moderate Less Very Less

Facilitating the learning process  2.11 22.54 66.19 9.15 0.00 63.52

Seeking easy access  9.86 36.62 44.37 9.15 0.00 69.44

Leadership, managerial, and entrepre-
neurial skills 12.67 66.90 16.19 4.23 0.00 77.61

Assisting the main actors in developing 
organizations 11.27 70.42 16.90 1.41 0.00 78.31

Analyzing and problem-solving, as well 
as responding to opportunities and chal-
lenges

28.87 60.56 8.45 1.41 0.70 83.09

Developing environmental awareness 30.99 46.48 16.19 6.34 0.00 80.42

Institutionalization of cultural values 
and the development of advanced and 
modern agriculture.

34.51 60.56 4.93 0.00 0.00 85.92

3.4.  The Role of FAE

Agricultural extension services are indispensable 
and often offer not only expert assistance in increasing 
the production and processing of agricultural products 
but also allow information flow as well as the transfer 
of scientific knowledge and results to be put into prac-
tice [34,35]. These activities are carried out following the 
rules governing the formation of organizations, func-
tions, objectives, and areas of operation, as well as the 
procedure, obligations, and rights of extension work-
ers [36–39]. Additionally, agricultural extension workers 
play an important role in developing farmer groups, 
connecting farmers with a variety of technical and 
non-technical services and markets, as well as being 
the main channel for sharing knowledge [40–43]. The roles 
of agricultural extension workers can be executed in 

seven activities, namely (a) facilitating the learning pro-
cess, (b) seeking easy access, (c) improving leadership, 
management, and entrepreneurial skills, (d) assisting 
the main actors in developing organizations, (e) analyz-
ing and problem-solving as well as responding to op-
portunities and challenges, (f) developing environmen-
tal awareness, and (g) Institutionalization of cultural 
values and the development of advanced and modern 
agriculture.

Table 6 shows FAE Role in the study area with a 
cumulative score of 63.52% – 85.92%, ranging from 
moderate to high criteria. Manifest variables provide 
high criteria for institutionalizing cultural values and 
developing advanced agriculture above 90%. These sig-
nified that the farmer groups were concerned about the 
environment as well as the development of advanced 
and modern cultural values.

3.5.  Effectiveness of Farmer Groups

Effectiveness shows the extent to which programs/
activities have achieved from the results and benefits for 
a planned target [44]. This study referred to the indicators 
used by Kusnadi in West Java, Indonesia [45], where the 
effectiveness of farmer groups was measured through 
three manifest variables consisting of the income level, 
proactive compliance, and satisfaction of members. 

Table 7 shows the answers of respondents about 
the effectiveness of farmer groups with three indicators 
contained in the manifest variables, including chang-
es in income, proactive members, and satisfaction of 
members. The obtained cumulative score ranged from 
85.92% – 91.83%, while the combination of the two cri-
teria exceeded 90%, showing the dynamics and chang-
es experienced by members before joining the farmer 
groups.
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3.6.  SEM Assumptions

3.6.1.  Normality

The normality test was conducted on all manifest 

variables, including the role of FCR and FAE, as well as 

the effectiveness of farmer groups, due to their being 

a prerequisite in SEM. Meanwhile, the univariate nor-
mality test requires a value originating from the critical 
ratio (cr) in skewness and kurtosis at a significance of 
0.10. The normality results showed skewness and kur-
tosis values of all variables at intervals of −2.58 to 2.58, 
signifying that the data were normally distributed and 
SEM tests could be performed subsequently (Table 8).

Table 7. Frequency Distribution of Effectiveness of Farmer Groups.

Manifest Variable Criteria (%) Cumulative
Score (%)Very High High Moderate Less Very Less

The level of income of farmer group members 36.62 59.86 3.52 0.00 0.00 88.02
Proactive compliance of farmer group mem-
bers 38.03 54.23 7.04 0.70 0.00 85.92

Satisfaction of farmer group members 64.79 30.99 2.82 1.40 0.00 91.83

Table 8. Test of Normality.

Manifest Variable Variable Minimum Maximum Skewness Kurtosis
Statistic Std. Error Statistic Std. Error

Role of Field Agricultural Extension

X1 2.00 5.00 0.456 0.203 0.812 0.404
X2 2.00 5.00 0.136 0.203 −0.404 0.404
X3 2.00 5.00 −0.727 0.203 1.282 0.404
X4 2.00 5.00 −0.449 0.203 1.328 0.404
X5 2.00 5.00 −0.570 0.203 0.551 0.404
X6 2.00 5.00 −0.663 0.203 −0.071 0.404
X7 3.00 5.00 −0.014 0.203 −0.551 0.404

Role of Farmer Contact Resources

Y1 2.00 5.00 −1.110 0.203 1.343 0.404
Y2 2.00 5.00 −0.788 0.203 0.126 0.404
Y3 2.00 5.00 −0.926 0.203 0.427 0.404
Y4 2.00 5.00 −1.177 0.203 0.846 0.404

Farmer Group Effectiveness
Z1 3.00 5.00 −0.218 0.203 −0.858 0.404
Z2 2.00 5.00 −0.494 0.203 0.262 0.404
Z3 2.00 5.00 −0.582 0.203 0.665 0.404

3.6.2.  The Goodness-of-Fit Index Model Test

The significance of SEM usage was tested with the 
goodness-of-fit model obtained through several criteria, 
including (F0), Non-Normed Fit Index (NNFI), CFI, In-
cremental Fit Index (IFI), ECVI, and Root Mean Square 
Residual (RMR).  Riadi stated that several index criteria 

could test the fitness of a used model [46]. In this study, six 

indices were considered, and the developed model was 

found to be fit (Table 9) by meeting the goodness of fit 

criteria under specified conditions. Figure 3 shows the 

assessment of the fit model with various criteria and the 

development of an unstandardized basic model.

Table 9. The Goodness-of-Fit Index Model Assessment. 

The goodness of the Fit index Cut-off Value Model Description Result
F0 < 3.00 0.41 Fit

TLI/NNFI > 0.90 0.91 Fit
CFI > 0.90 0.94 Fit
IFI > 0.90 0.94 Fit

ECFI Saturated <Independent Model 0.64 < 6.55 Fit
RMR < 0.05 0.026 Fit
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3.6.3.  SEM Estimation 

The overall structural equation (full model) was es-
timated after conducting CFA and declaring the model 
fit based on the criteria. The SEM analysis results (Table 
10) showed that FAE role in seeking easy access (X2) 
had a coefficient regression of 0.44 with a close rela-
tionship of 0.30 and an error of 0.44 variance. Ease of 
access to FAE was maintained sufficiently by all mem-
bers of the farmer groups, which would help support 
institutional development and empower farmers and 
integrated farmer groups. An increase in the activity of 
FAE and farmer groups enhances the ability of farm-
ers to solve more problems, signifying the importance 
of FAE workers. Based on the SEM estimation results, 
FAE positively improved leadership, managerial, and 
entrepreneurial abilities (X3) by 0.51, with a close rela-
tionship of 0.58 and an error variance of 0.19. This can 
be due to the leadership factor having great power in 

determining the behavior of farmers. Even managerial 
and entrepreneurial power occasionally exceeds the 
characteristics of the farmer group members. Despite 
all the limitations, FAE had a positive influence on the 
managerial environment, and FCR would contribute 
to institutional development as well as the empower-
ment of farmer groups and members. FAE’s role had a 
positive and very significant influence on analyzing and 
solving problems, as well as responding to business 
opportunities (X5) and challenges of farmer groups 
by 0.37, with a close relationship of 0.30 and an error 
variance of 0.33. Analyzing and solving problems as 
well as responding to the opportunities and challenges 
faced by farmer groups, are part of the group activities 
arranged and validated to be good in driving collective 
work among members. This also provides an advanta-
geous influence in predicting future challenges and se-
lecting from any future business opportunities.

Figure 3. A Complete Model of FCR and FAE Role in Increasing the Effectiveness of Farmer Groups.

Table 10. Results of the SEM Analysis.

Manifest
Variable

Coef.
Regression Error Var Stand.

Error R2 t Count t Count
Error Var

X2 0.44*FAE 0.44 0.065 0.30 5.83** 6.84**
X3 0.51* FAE 0.19 0.050 0.58 7.87** 3.70**
X5 0.37* FAE 0.33 0.048 0.30 5.77** 6.89**
Y1 0.58*FCR 0.22 0.032 0.61 - 6.79**
Y2 0.57* FCR 0.13 0.022 0.71 10.52** 5.93**
Y3 0.52* FCR 0.16 0.024 0.62 9.76** 6.74**
Y4 0.51* FCR 0.18 0.049 0.59 9.46** 6.95**
Z2 0.43*FG 0.21 0.033 0.46 - 6.40**
Z3 0.45*FG 0.18 0.032 0.53 6.89** 5.62**

Note:  *Significant (t count > 1.960) α 0.05
**Highly significant (t count > 2.576) α 0.01
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FCR provides a very reliable contribution, which 
includes facilitating group members (Y1), helping 
members meet the needs of production facilities (Y2), 
supporting a collection of aspirations/ideas proposed 
in achieving the value of farmer groups (Y3), and repre-
senting the opinions of group members (Y4), with vari-
ant errors of 0.13 – 0.22. This variable had a positive 
and significant influence on helping members meet the 
needs of production facilities with a coefficient of 0.57, 
a close relationship of 0.71, and a variance error of 
0.13. Furthermore, the results showed that more group 
members received benefits to meet the needs of pro-
duction facilities in conducting farming. FCR is a bridge 
for group members to implement the agricultural tech-
nology system in lowland rice farming through inte-
grated agricultural management programs. The posi-
tive influence of active FCR and members is reflected 
in preparing the Definitive Plan for Group Needs, which 
provides the confidence for farmer group members to 
accommodate the needs of production facilities. Addi-
tionally, the Role of FCR in effectively communicating 
the opinions of farmer group members with other par-
ties has a coefficient of 0.51, a close relationship of 0.59, 
and a variant error of 0.18. This condition implies that 
the group members assume that FCR will act as a rep-
resentative in interacting with other parties during ac-
tivities related to the farming system and market yields. 

The Effectiveness of farmer groups had a positive 
and very significant influence on two of the three man-
ifest variables. These included proactivity and com-
pliance of members in participating in farmer group 
activities (Z2) with a coefficient of 0.43 and a close rela-
tionship of 0.46. The second variable is the satisfaction 
of group members (Z3) with a coefficient of 0.45 and a 
close relationship of 0.53. However, the effectiveness 
did not significantly influence the income level. Several 
studies on the effectiveness of farmer groups showed 
inconsistent results. A study conducted by Achdiyat on 
Farmer Groups in Malingping Sub-District, Indonesia, 
showed a relationship between the effectiveness of 
farmer groups, the satisfaction level, and knowledge 
relevant to work [47]. This implies higher satisfaction 
will lead to more effectiveness in the farmer groups.  
Wambura et al. found strong leadership to be a key fac-
tor in determining the effectiveness of farmer groups 

in Tanzania [48]. In Cukangkawung Village, Ruhimat de-
tected that the effectiveness was directly influenced by 
the participation level of group members and indirectly 
influenced by the role of leadership, FAE role, and the 
characteristics of farmers [49]. 

3.6.4.  Standardized Solution Used Lisrel 8.8 
Software

The complete SEM of FCR and FAE Role in Increas-
ing Farmer Group Effectiveness (Figure 3) can be given 
as follows:

Note: value in parentheses shows standard error
The regression analysis results showed a positive 

influence of FCR on the effectiveness of farmer groups, 
with a regression coefficient of 0.92, signifying a strong 
positive relationship. Furthermore, the direct influence 
of FAE on improving the effectiveness of farmer groups 
was found to be small and negative, with a coefficient of 
−0.063. This negative impact can be attributed to a sub-
stantial bias originating from manifest variables such as 
seeking easy access (0.70) and responding to business 
opportunities (0.70). Conversely, a positive relationship 
(0.32) exists between FCR and FAE variables, as shown 
by a regression coefficient of 0.56.

The described structural relationship states that 
the role of FCR and FAE workers in increasing the effec-
tiveness of farmer groups will be well achieved when 
there is a direct positive influence from FAE workers on 
FCR. Meanwhile, the direct influence of FCR without the 
role of FAE leads to reduced effectiveness.

In addition to the basic unstandardized model out-
put, unstandardized estimates and standardized solu-
tions were obtained. Path diagrams of unstandardized 
estimates and standardized solutions show that the 
structures are identical, but the values obtained are 
different (Pictures 2 and 3). Based on the description, 
slightly modifying the basic and structural model rela-
tionship is necessary because the resulting model dif-
fers from the concept built. This implies the established 
structural relationship can be flexible, and there is only 
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a need for a reduction in manifest variables (X1, X4, X6, 
and X7). Additionally, one manifest variable on the en-
dogenous variables (Z1) should be removed to achieve 
a well-fitting model based on the obtained data.

Based on the SEM (full model) analysis in Figure 
3 and the variance error values in Table 10, the results 
can be explained as follows:

1) FAE services significantly influence accessibility, 
leadership development, managerial and entrepreneur-
ial skills, as well as business opportunities.

2) The role of FCR is crucial in facilitating group 
members and production facilities, achieving the value 
of groups, and representing opinions.

3) Farmer groups are more effective when mem-
bers are active and follow the rules, while member sat-
isfaction helps to improve skills and knowledge.

4.	Discussion
This study explores information exchange systems 

between farmers and agricultural instructors, such 
as using FCR as intermediaries. The responsibilities 
of FCR include acting as catalysts in introducing new 
technology or innovation to members of farmer groups. 
Moreover, FCR has strong communication skills regard-
ing meeting frequency and the willingness to discuss 
farming issues openly. 

FCR exceeds ordinary community members by in-
cluding rightful leaders, serving as natural volunteers, 
additional FAE workers, and partners in agricultural ex-
tension. The collaboration is expected to create synergy, 
increasing production and income. According to Bahfi-
arti [50], FCR can act as opinion leaders in groups, foster-
ing a sense of closeness and trust among the members.

During the 1991–1998 period in Indonesia, it was 
observed that opinion leaders were more effective in 
transmitting knowledge among farmers participating in 
the Integrated Pest Management (IPM) program. How-
ever, excessive socioeconomic distance gaps can reduce 
the effectiveness of diffusion [51]. The study by Rohi et 
al. on the effectiveness of communication from farmer 
group opinion leaders in Kupang Regency showed that 
leaders possessed the necessary qualities to implement 
rice technology [52]. In a study on the role of FCR as lead-
ers in the diffusion process of integrated rice crop and 

resource management technology, Pertiwi and Heryadi 
similarly found that the leaders played a crucial role in 
helping the group reach goals [32], enhancing communi-
cation, increasing the motivation of farmers, improving 
farming infrastructure, and resolving problems. These 
leaders are considered effective communicators due to 
successfully bridging the gap between Integrated Rice 
Crop innovation and the farmers, thereby facilitating 
the dissemination.

FAE in this study did not directly contribute to the 
effectiveness of farmer groups. Most group members 
cannot have regular, in-depth discussions with public 
extension workers (PPLs) about farming issues. Due to 
the limited number of PPL staff and farmers living far 
from each other, discussions between the two groups 
are scheduled for specific times, which directly obstruct 
the resolution of field issues. This result is consistent 
with the state of agricultural extension in India [53], 
which shows that a top-down method, staff shortages, 
and limited partnerships continue to hinder the effec-
tiveness and efficiency of the public extension system. 
According to van den Ban and Hawkins [54], FAE work-
ers can play a vital role in enhancing the effectiveness 
of groups by assisting farmers as active group members 
in forming opinions and making informed decisions. 
However, the limited government budgets allocated for 
agricultural studies and extension in many countries 
have reduced extension services, leading to the origina-
tion of non-governmental organizations and the with-
drawal of traditional actors [55]. This area does not yet 
meet government regulations regarding the protection 
and empowerment of farmers, which state that there 
must be a minimum of one agricultural field instructor 
in each village. 

Several studies have examined methods for effec-
tively transferring knowledge and new technologies 
from FAE workers to farmers. Azumah investigated 
agricultural technology transfer among rice farm-
ers in Ghana and discovered that the most successful 
methods included farmer-to-farmer sharing, demon-
strations, and household extension [56]. Nakano et al. 
found that farmer-to-farmer extension programs were 
practical and cost-effective for training smallholders in 
Tanzania [57]. In addition, a study conducted by Jamil et 
al. in Baubau City, Indonesia, showed that farm capital, 
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farmer age, education, farming experience, and human 
resources were critical factors influencing the effective-
ness of agricultural extension [58]. de Roo et al. identified 
two significant limitations of the model farmer method 
used in extension programs in Ethiopia [59]. First, the 
model farmers faced challenges in effectively commu-
nicating knowledge, and the second limitation was that 
significant social, political, and economic inequalities 
reduced the effectiveness of the method. Therefore, the 
effectiveness of an extension model depends on the ex-
tent to which recommended practices on technology 
implementation are achieved [60].

5.	Conclusions
In conclusion, the effectiveness model in the study 

area suggested that farmer group members were more 
receptive to FCR than FAEs. Therefore, improving var-
ious aspects of agricultural extension, such as access, 
leadership, management, entrepreneurship, and busi-
ness opportunities, is necessary to increase the effec-
tiveness of farmer groups. Additionally, this study found 
that the farmers mostly attained junior high school 
level, signifying a need for an increase in education-re-
lated human resources (Table 1). Hnoosh reported that 
education level was a significant factor in FCR and in-
teractions with extension services [61].  Dibba et al. stat-
ed that farmers needed to engage with these services to 
adopt new technology successfully [62].

Improving human resource capabilities would be 
essential to address the discussed issues. This could be 
achieved by providing FAE workers and farmers with 
training and skill development opportunities while 
maintaining the performance of FCR. Investing in ed-
ucation and training would enhance the performance 
of the agricultural industry and promote sustainable 
development. Based on the concept of human capital, 
these individuals are supposed to be considered valu-
able resources contributing to the productivity and 
efficiency of the farming sector. The concept includes 
perceiving humans as a form of capital that requires 
maintenance and can be produced [63]. Industries should 
invest necessary resources in developing human capital 
due to the great influence on performance [64]. There-
fore, future investigations should aim to enhance the 

effectiveness of farmer groups in adopting new technol-
ogy by improving the contribution of human capital.

Author Contributions
Conceptualization, S.P.U.; methodology, S.P.U.; soft-

ware, S.P.U and K.S.; formal analysis, S.P.U. and K.S.; 
investigation, S.P.U. and K.S.; data curation, S.P.U. and 
K.S.; writing—original draft preparation, S.P.U. and K.S.; 
writing—review and editing, S.P.U. and K.S.; project 
administration, S.P.U.; funding acquisition, S.P.U. All au-
thors have read and agreed to the published version of 
the manuscript. 

Funding
This work was supported by the Directorate of Re-

search and Community Service, Directorate General 
of Research and Development Strengthening, Ministry 
of Research, Technology, and Higher Education, grant 
number [053/SP2H/LT/DPRM/IV/2019].

Institutional Review Board Statement
Not applicable.

Informed Consent Statement
Not applicable.

Data Availability Statement
The data in this study are available on request from 

the corresponding authors.

Acknowledgments
The authors are grateful to the Directorate of Re-

search and Community Service, Directorate General of 
Research and Development Strengthening, Ministry of 
Research, Technology, and Higher Education, for fund-
ing the study.

Conflicts of Interest



680

Research on World Agricultural Economy | Volume 06 | Issue 03 | September 2025

The authors declare no conflict of interest. The 
funders had no role in the design of the study; in the 
collection, analyses, or interpretation of data; in the 
writing of the manuscript; or in the decision to publish 
the results.

References
[1] Law No. 16/2006. 2006. Law No. 16/2006 on Agri-

cultural, Fishery and Forestry Extension System. 15 
November 2006. Indonesia.

[2] Place, F., Kariuki, G., Wangila, J., et al., 2004. Assessing 
the factors underlying differences in achievements of 
farmer groups: Methodological issues and empirical 
findings from the highlands of Central Kenya. 
Agricultural Systems. 82(3), 257–272. DOI: https://
doi.org/10.1016/j.agsy.2004.07.001

[3] Bernard, T., Collion, M.H., De Janvry, A., et al., 2008. 
Do Village Organizations Make a Difference in 
African Rural Development? A Study for Senegal 
and Burkina Faso. World Development. 36(11), 
2188–2204.

[4] Mignouna, D.B., Mutabazi, K.D.S., Senkondo, E.M., et 
al., 2010. Adoption of a New Maize and Production 
Efficiency in Western Kenya. Proceedings of the 2010 
AAAE Third Conference/AEASA 48th Conference; 
19–23 September 2010; Cape Town, South Africa. pp. 
1–25. DOI: https://doi.org/10.22004/ag.econ.96160

[5] Ochieng, J., Knerr, B., Owuor, G., et al., 2018. Streng-
thening collective action to improve marketing 
performance: evidence from farmer groups in 
Central Africa. The journal of agricultural education 
and extension. 24(2), 169–189. DOI: https://doi.or
g/10.1080/1389224X.2018.1432493

[6] Salam, I., Salahuddin, Saputra, I., 2017. The Role of 
Farmer Groups in Improving the Social Status of 
Rice Farmers in Meraka Village, Lambuya District, 
Konawe Regency [in Indonesia]. Buletin Sosial 
Ekonomi. 19(36), 139–147.

[7] Ikbal, M., 2014. The Role of Farmer’s Groups on 
the Increasing in Farmers Rice Field Revenue in 
Margamulya, West Bungku Sub-District, Morowali 
Regency [in Indonesian]. Agrotekbis. 2(5), 505–
509.

[8] Nasution, I.R., 2019. Empowerment of Farmer 
Groups in Increasing the Productivity of Paddy 
(Oryzae sativa) (Case Study: Lubuk Pakam District, 
Sekip Village, Deli Serdang [in Indonesian]. 
Wahana Inovasi. 8(1), 165–173.

[9] Yekinni, O.T, Afolabi, C.O., 2019. Farmers’ assessment 

of the effectiveness of extension communication 
methods used in Ogbomoso Agricultural Zone of 
Oyo-State, Nigeria. Journal of Agricultural Extension. 
23(3), 126–134. DOI: https://dx.doi.org/10.4314/
jae.v23i3.11 

[10] Fadoyin, A.S., Erhabor, F.B.G.M.M., YD, T.S., 2015. 
Evaluation of Socio-Economic Factors Influencing 
Information Accessibility among Farmers in Oyo 
State, Nigeria. Evaluation. 5(9), 43–47.

[11] Kondylis, F., Mueller, V., Zhu, J., 2017. Seeing is be-
lieving? Evidence from an extension network experi-
ment. Journal of Development Economics. 125, 1–20. 
DOI: https://doi.org/10.1016/j.jdeveco.2016.10.004

[12] Hanan, A., Pulungan, I., Lumintang, R.W., 2005. Some 
Factors Related To Someone’s Recognition As An 
Opinion Leader And Their Benefits For Extension 
Activities. Jurnal Penyuluhan. 1(1), 7–12. DOI: 
https://doi.org/10.25015/penyuluhan.v1i1.2090

[13] Jones, E.O., Tham-Agyekum, E.K., Ankuyi, F., et al., 2023. 
Mobile agricultural extension delivery and climate-
smart agricultural practices in a time of a pandemic: 
Evidence from southern Ghana. Environmental and 
Sustainability Indicators. 19, 100274. DOI: https://doi.
org/10.1016/j.indic.2023.100274

[14] Dewi, L.J.E., Wijaya, I.N.S.W., Seputra, K.A., 2021. 
Web-based Buleleng regency agriculture product 
information system development. Journal of Physics: 
Conference Series. 1810(1), 012029. DOI: https://
doi.org/10.1088/1742-6596/1810/1/012029

[15] Yami, M., Sime, M., Hirpa, A., et al., 2024. Effects 
of extension service on the uptake of climate-
smart sorghum production practices: Insights 
from drylands of Ethiopia. Environmental and 
Sustainability Indicators. 24, 100477. DOI: https://
doi.org/10.1016/j.indic.2024.100477

[16] Drexler, K., 2021. Climate-smart adaptations and 
government extension partnerships for sustainable 
milpa farming systems in Mayan communities of 
southern Belize. Sustainability. 13(6), 3040. DOI: 
https://doi.org/10.3390/su13063040

[17] Mahata, C., Mhagama, P., 2023. Factors affecting 
adoption of mobile phone applications among 
farmers in  Li longwe,  Malawi:  The case of 
Mchikumbe 212. International Conference on 
Multidisciplinary Research. 2022, 358–373. DOI: 
https://doi.org/10.26803/MyRes.2022.28

[18] Malik, S., Khan, A., 2020. Gap Analysis of Farmers’ 
Capacity Building by Public and Private Agriculture 
Extension Sectors in Central Plain Valley of 
Khyber Pakhtunkhwa, Pakistan. Sarhad Journal of 
Agriculture. 36(3), 992–1000. DOI: https://doi.

https://doi.org/10.1016/j.agsy.2004.07.001 
https://doi.org/10.1016/j.agsy.2004.07.001 
https://doi.org/10.22004/ag.econ.96160 
 https://doi.org/10.1080/1389224X.2018.1432493 
 https://doi.org/10.1080/1389224X.2018.1432493 
https://dx.doi.org/10.4314/jae.v23i3.11 
https://dx.doi.org/10.4314/jae.v23i3.11 
https://doi.org/10.1016/j.jdeveco.2016.10.004 
https://doi.org/10.25015/penyuluhan.v1i1.2090 
https://doi.org/10.1016/j.indic.2023.100274 
https://doi.org/10.1016/j.indic.2023.100274 
https://doi.org/10.1088/1742-6596/1810/1/012029 
https://doi.org/10.1088/1742-6596/1810/1/012029 
 https://doi.org/10.1016/j.indic.2024.100477 
 https://doi.org/10.1016/j.indic.2024.100477 
https://doi.org/10.3390/su13063040
https://doi.org/10.26803/MyRes.2022.28
 https://doi.org/10.17582/journal.sja/2020/36.3.992.1000 


681

Research on World Agricultural Economy | Volume 06 | Issue 03 | September 2025

org/10.17582/journal.sja/2020/36.3.992.1000
[19] Sukiyono, K., 2018. Survey Research and Sampling 

Techniques [in Indonesian]. Badan Penerbitan 
Fakultas Pertanian UNIB: Bengkulu, Indonesia.

[20] Altheide, D.L., Johnson, J.M., 1994. Criteria for asse-
ssing interpretive validity in qualitative research. 
In: Denzin N.K., Lincoln, Y.S.  (eds.). Handbook 
of qualitative research. Sage Publications, Inc: 
Thousand Oaks, California, USA. pp. 485–499. 

[21] Kimberlin, C.L., Winterstein, A.G., 2008. Validity 
and Reliability of Measurement Instruments Used 
in Research. American Journal of Health-System 
Pharmacy. 65(23), 2276–2284. DOI: https://doi.
org/10.2146/ajhp070364

[22] Yamin, S., 2009. Structural Equation Modeling [in 
Indonesian]. Salemba Infotek: Jakarta, Indonesia.

[23] Hair, J., Black, W.C., Babin, B.J., et al., 2006. Multivariate 
Data Analysis, 6th ed. Upper Saddle River: New 
Jersey, USA.

[24] Ghozali, I., 2008. Structural Equation Model Con-
cept and Application with AMOS16.0 Program. Dipo-
negoro University Publishing Agency: Semarang, 
Indonesia.

[25] Silva, A.G., Canavari, M., Sidali, K.L., 2017. A Tech-
nology Acceptance Model of common bean growers’ 
intention to adopt Integrated Production in the Brazi-
lian Central Region. Die Bodenkultur: Journal of 
Land Management, Food and Environment. 68(3), 
131–143. DOI: https://doi.org/10.1515/boku-2017-
0012

[26] Bollen, K.A., 1989. Structural Equations With Latent 
Variables. A Wiley Interscience Publication: New 
York, USA.

[27] Rigdon, E.E., Ferguson, C.E., 1991. The Performance 
of the Polychoric Correlation Coefficient and 
Selected Fitting Functions in Confirmatory Factor 
Analysis with Ordinal Data. Journal of Marketing 
Research. 28(4), 491–497. DOI: https://doi.
org/10.2307/3172790

[28] Rogers, W.A., Mitzner, T.L., Boot, W.R., et al., 2017. 
Understanding Individual And Age-Related Diffe-
rences In Technology Adoption. Innovation in Aging. 
1(Suppl 1), 1026. DOI: https://doi.org/10.1093/
geroni/igx004.3733

[29] Utama, S.P., Cahyadinata, I., Junaria, R., 2007. Factors 
Associated with Farmers’ Adoption Rate on Rice 
Cultivation Technology Legowo System in Dusun 
Besar Village, Gading Cempaka District, Bengkulu 
City [in Indonesian]. Jurnal AGRISEP: Kajian Masalah 
Sosial Ekonomi Pertanian dan Agribisnis. 6(1), 1–16. 
DOI: https://doi.org/10.31186/jagrisep.6.1.1-16

[30] Rahmawati, D.R., Widjayanthi, L., Raharto, S., 2010. 
Level of Technology Adoption of Prima Tani Pro-
gram and Institutional Strengthening with PT. 
Tri Sari Usahatani. JSEP (Journal of Social and 
Agricultural Economics). 4(1), 1–14.

[31] Tampubolon, J., Sugihen, B., Slamet, M., et al., 
2006. Community Empowerment Through Group 
Approach (Case Study of Poor Communities 
Through KUBE Approach) [in Indonesian]. Jurnal 
Penyuluhan. 2(2),  10–22. DOI: https://doi.
org/10.25015/penyuluhan.v2i2.2122

[32] Pertiwi, P.R., Heryadi, H., 2012. The Role of Farmer 
Contact Leadership in the Diffusion Process 
of Technology Innovation for Integrated Plant 
Management and Rice Resources [in Indonesian]. 
Jurnal Matematika, Sains, dan Teknologi. 13(1), 
51–63.

[33] Miller, B.S., Bergman, J., 2008. Developing Leader-
ship on Boards of Directors. Journal of Nonprofit 
Management. 12(1), 2–12.

[34] Gemo, H., Stevens, J., Chilonda, P., 2013. The role of a 
pluralistic extension system in enhancing agriculture 
productivity in Mozambique. South African Journal of 
Agricultural Extension. 41(1), 59–75.

[35] Tanjung, H.B., Wahyuni, S., Ifdal, 2020. The Role 
Of Agricultural Extentions In Salibu Technology 
In Tanah Datar District, West Sumatera Province. 
Jurnal Agrisep. 19(2), 229–240. DOI: https://doi.
org/10.31186/jagrisep.19.2.229-240

[36] Tiraieyari, N., Idris, K., Hamzah, A., et al., 2010. 
Importance of Program Development Competencies 
for Agricultural Extension Agents’ Performance 
in Process of Technology Transfer. American 
Journal of Agricultural and Biological Sciences. 
5(3), 376–379. DOI: https://doi.org/10.3844/
ajabssp.2010.376.379

[37] Terblanche, S., 2013. Agricultural extension 
training needs of the non-government advising 
sector in South Africa. South African Journal of 
Agricultural Extension. 41(1), 94–106.

[38] Sugiarta, P., Ambarawati, I.G., Putra, I.G.S.A., 2017. 
Influence of Agricultural Extension Performance to 
Farmer’s Behavior on ICM Technology Application 
and Rice Productivity in Buleleng Regency [in 
Indonesian]. Journal Of Agribusiness Management 
[in Indonesian]. 5(2), 34–43. DOI: https://doi.
org/10.24843/jma.2017.v05.i02.p06

[39] Harahap, N.S., Rosnita, R., Yulida, R., 2017. Analysis 
of Competency Factors on the Performance of Civil 
Servant Agricultural Extension in Riau Province 
(Case Study in Dumai City and Siak Regency) [in 

 https://doi.org/10.17582/journal.sja/2020/36.3.992.1000 
https://doi.org/10.2146/ajhp070364 
https://doi.org/10.2146/ajhp070364 
 https://doi.org/10.1515/boku-2017-0012 
 https://doi.org/10.1515/boku-2017-0012 
https://doi.org/10.2307/3172790 
https://doi.org/10.2307/3172790 
https://doi.org/10.1093/geroni/igx004.3733 
https://doi.org/10.1093/geroni/igx004.3733 
https://doi.org/10.31186/jagrisep.6.1.1-16 
https://doi.org/10.25015/penyuluhan.v2i2.2122 
https://doi.org/10.25015/penyuluhan.v2i2.2122 
 https://doi.org/10.31186/jagrisep.19.2.229-240 
 https://doi.org/10.31186/jagrisep.19.2.229-240 
https://doi.org/10.3844/ajabssp.2010.376.379 
https://doi.org/10.3844/ajabssp.2010.376.379 
https://doi.org/10.24843/jma.2017.v05.i02.p06 
https://doi.org/10.24843/jma.2017.v05.i02.p06 


682

Research on World Agricultural Economy | Volume 06 | Issue 03 | September 2025

Indonesian]. Sorot. 12(2), 83–94. DOI: https://doi.
org/10.31258/sorot.12.2.4699

[40] Ajayi, M., Fapojuwo, O., 2014. Capacity Building of 
Extension Agents for Sustainable Dissemination 
of Agricultural Information and Technologies in 
Developing Countries. International Journal of 
Agricultural and Biosystems Engineering. 8(7), 
2297–2299.

[41] Haq, A.Z.M., 2016. Agricultural Extension Contact 
and Farmer’s Income in Bangladesh. Turkish Journal 
of Agriculture-Food Science and Technology. 4(9), 
787–792.

[42] Ior, A.J., Sheshi, U.I., Saka, O.R., et al., 2019. Farmers’ 
Perceived Effects of Communal Conflicts on the 
Delivery of Agricultural Extension Services in 
North-Central, Nigeria. Journal of Agricultural 
Extension. 23(4), 39–47.

[43] ALHealyi, A.H.M.E.D., Aljarjary, D., 2020. The 
Role of Agricultural Extension Centers in Rural 
Development in Iraq. Mesopotamia Journal of 
Agriculture. 48(4), 60–72. DOI: https://doi.
org/10.33899/magrj.2020.127573.1055

[44] Agriculture Department, 2008. Empowerment 
of  Farmer Groups.  Advanced Training and 
Training for Casual Daily Workers for Agricultural 
Extension Auxiliaries. Module II [in Indonesian]. 
Agricultural Human Resources Development 
Agency, Agricultural Extension College: Bogor, 
Indonesia. Available from: https://jdih.pertanian.
go.id/sources/files/Permentan_03-2025_sdh_TTE.
pdf (cited10 Juni 2020 Day Mon).

[45] Kusnadi, D., 2006. Farmer Contact Resources 
Leadership in Improving the Effectiveness of 
Farmer Groups (Case of Farmer Groups in Putat 
Nutug Village, Ciseeng District, Bogor Regency, 
West Java) [in Indonesian]. Jurnal Penyuluhan 
Pertanian .  1(1) ,  48–60.  DOI:  https://doi .
org/10.51852/jpp.v1i1.198

[46] Riadi, E., 2013. Lisrel Application for Path Analysis 
Research [in Indonesian]. CV ANDI: Yogyakarta, 
Indonesia.

[47] Achdiyat, D.G., 2018. Relationship between Leader-
ship of the Board with the Effectiveness of Farmers 
Group. International Journal of Academic Research 
in Business and Social Sciences. 8(7), 573–582. DOI: 
https://doi.org/10.6007/ijarbss/v8-i7/4400

[48] Wambura, R.M., Rutatora, D.F., Øygard, R., et al., 
2007. The experience of Small Farmer Group (SFG) 
organisations in promoting agricultural extension 
in Tanzania. South African Journal of Agricultural 
Extension. 36(1), 39–52.

[49] Ruhimat, I.S., 2017. Increasing the Institutional 
Capacity of Farmer Groups in the Development 
of Agroforestry Farming: Case Study in Cukang-
kawung Village, Sodonghilir District, Tasikmalaya 
Regency, West Java Province [in Indonesian]. 
Jurnal Penelitian Sosial dan Ekonomi Kehutanan. 
14(1), 1–17. DOI: https://doi.org/10.20886/
jpsek.2017.14.1.1-17

[50] Bahfiarti, T., 2016. Role of ‘Key Farmer’ as ‘Opinion 
Leader’  Through Group Communication in 
Accepting Farmer’s Innovation in South Sulawesi 
Cocoa Plantation [in Indonesian]. Pekommas. 
1(2), 197–206. DOI: https://doi.org/10.30818/
jpkm.2016.2010209

[51] Feder, G., Savastano, S., 2006. The role of opinion 
leaders in the diffusion of new knowledge: The 
case of integrated pest management. World 
Development. 34(7), 1287–1300. DOI: https://doi.
org/10.1016/j.worlddev.2005.12.004

[52] Rohi, I.R., Saleh, A., Lumintang, R.W.E., 2009. 
Effectiveness of Communication by Farmer Group 
Opinion Leaders in Using Rice Farming Technology 
(Case in Kupang Tengah District, Kupang Regency, 
NTT) [in Indonesian]. Journal of Development 
Communication [in Indonesian]. 7(1), 13–25.

[53] Babu, S.C., Joshi, P.K., Glendenning, C.J., et al., 2013. 
The State of Agricultural Extension Reforms in 
India: Strategic Priorities and Policy Options. 
Agricultural Economics Research Review. 26(2), 
159–172.

[54] van den Ban, A.W., Hawkins, H.S., 1996. Agricultural 
Extension, 2nd ed. Blackwell Science: London, UK.

[55] Engel, P.G.H., 1997. The Social Organization of 
Innovation: A Focus on Stakeholder Interaction. Royal 
Tropical Institute: Wageningen, The Netherlands.

[56] Azumah, S.B., Donkoh, S.A., Awuni, J.A., 2018. The 
perceived effectiveness of agricultural technology 
transfer methods: Evidence from rice farmers in 
Northern Ghana. Cogent Food & Agriculture. 4(1). 
DOI: https://doi.org/10.1080/23311932.2018.15
03798

[57] Nakano, Y., Tsusaka, T.W., Aida, T., et al., 2018. 
Is farmer-to-farmer extension effective? The 
impact of training on technology adoption and 
rice farming productivity in Tanzania. World 
Development. 105, 336–351. DOI: https://doi.
org/10.1016/j.worlddev.2017.12.013

[58] Jamil, M.H., Tika, N., Fudjaja, L., et al., 2023. 
Effectiveness of Agricultural Extension on Paddy 
Rice Farmer’s Baubau City, Southeast Sulawesi, 
Indonesia. Sustainability. 15(4), 3773. DOI: 

https://doi.org/10.31258/sorot.12.2.4699 
https://doi.org/10.31258/sorot.12.2.4699 
https://doi.org/10.33899/magrj.2020.127573.1055 
https://doi.org/10.33899/magrj.2020.127573.1055 
https://jdih.pertanian.go.id/sources/files/Permentan_03-2025_sdh_TTE.pdf 
https://jdih.pertanian.go.id/sources/files/Permentan_03-2025_sdh_TTE.pdf 
https://jdih.pertanian.go.id/sources/files/Permentan_03-2025_sdh_TTE.pdf 
 https://doi.org/10.51852/jpp.v1i1.198 
 https://doi.org/10.51852/jpp.v1i1.198 
https://doi.org/10.6007/ijarbss/v8-i7/4400 
 https://doi.org/10.20886/jpsek.2017.14.1.1-17 
 https://doi.org/10.20886/jpsek.2017.14.1.1-17 
https://doi.org/10.30818/jpkm.2016.2010209 
https://doi.org/10.30818/jpkm.2016.2010209 
https://doi.org/10.1016/j.worlddev.2005.12.004 
https://doi.org/10.1016/j.worlddev.2005.12.004 
https://doi.org/10.1080/23311932.2018.1503798 
https://doi.org/10.1080/23311932.2018.1503798 
https://doi.org/10.1016/j.worlddev.2017.12.013 
https://doi.org/10.1016/j.worlddev.2017.12.013 


683

Research on World Agricultural Economy | Volume 06 | Issue 03 | September 2025

https://doi.org/10.3390/su15043773
[59] de Roo, N., Amede, T., Elias, E., et al., 2023. Diffusion 

of agricultural knowledge in Southern Ethiopia: 
finding the real opinion leaders through network 
analysis. Journal of Agricultural Education and 
Extension. 29(1), 99–115. DOI: https://doi.org/10.1
080/1389224X.2021.1987282

[60] Ssemakula, E., Mutimba, J.K., 2011. Effectiveness 
Of The Farmer-To-Farmer Extension Model In 
Increasing Technology Uptake In Masaka And 
Tororo Districts Of Uganda. South African Journal 
of Agricultural Extension. 39(2), 30–46.

[61] Hnoosh, L.J.H., 2021. The Level of Farmers’ Contact 
With Agricultural Extension and Its Relationship 
To Some Variables in Najaf Province. International 
Journal of Agricultural and Statistical Sciences. 17, 
1929–1932.

[62] Dibba, L., Zeller, M., Diagne, A., et al., 2015. How 
accessibility to seeds affects the potential adoption 
of an improved rice variety: The case of the new 
rice for Africa (NERICA) in The Gambia. Quarterly 
Journal of International Agriculture. 54(1), 33–58.

[63] Salam, M., Arsyad, M., 2023. The Role of Human 
Capital in Strengthening Horticultural Agribusiness 
Institutions: Evidence from Structural Equation 
Modeling. International Journal of Sustainable 
Development and Planning. 18(9), 2839–2846. 
DOI: https://doi.org/10.18280/ijsdp.180922

[64] Marimuthu, M., Arokiasamy, L., Ismail, M., 2009. 
Human Capital Development and Its Impact on 
Firm Performance: Evidence From Developmental 
Economics. The Journal of International Social 
Research. 2(8), 265–272.

https://doi.org/10.3390/su15043773
https://doi.org/10.1080/1389224X.2021.1987282 
https://doi.org/10.1080/1389224X.2021.1987282 
https://doi.org/10.18280/ijsdp.180922

