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ABSTRAK

Pengenalan banyak teknologi baru selama ini telah semakin kurang berhasil,
sebagaimana ditunjukkan oleh tingkat adopsinya yang rendah. Proses pengenalan teknologi baru
padi sampai petani berkeinginan untuk mengadopsinya memang bukanlah hal mudah. Tujuan
makalah ini adalah menganalisi faktor-faktor yang menjadi penggerak niat petani untuk
mengadopsi teknologi baru dalam budidaya padi dengan mempertimbangkan efek simultan dari
peubah-peubah terukur dan variabel peubah-peubah laten yang mempengaruhi niat petani.
Penelitian ini mengintegrasikan technology acceptance model (TAM) dan theory of planned
behavior (TPB) untuk memprakirakan penerimaan teknologi petani melalui pengukuran niat dan
kemampuan menjelaskan maksud mereka dalam hal sikap, persepsi kemudahan penggunaan,
penggunaan, pengalaman masa lalu, persepsi pengaruh perilaku, dan peubah-peubah yang saling
berhubungan. Hasil analisis data menunjukkan bahwa peubah persepsi kegunaan, persepsi
kemudahan penggunaan, dan pengalaman masa lalu petani secara positif mempengaruhi sikap
petani terhadap adopsi teknologi baru. Selain itu, hasil analisi juga menunjukkan bahwa peubah
sikap persepsi yang mengendalian perilaku, persepsi keguanaan, kondisi fasilitas pendukung dan
persepsi risiko secara positif mempengaruhi niat petani dalam mengadopsi teknologi.

Kata kunci:  niat petani, perilaku adopsi teknologi pertanian, structural equation models (SEM),
technology acceptance model (TAM), theory of planned behavior (TPB)

ABSTRACT

The introduction of many new technologies has come up with limited success, as indicated
by the low of observed rates of adoption. Furthermore, the process of  introduction until paddy
farmers have willingness to adopt this new technology is not always easy. The objective of this
paper is to analyze factors that drive farmers’ intention to adopt a new technology in paddy
cultivation, by taking into account simultaneous effects of measured and latent variables
influencing the intention. This study uses integrated technology acceptance model (TAM) and
theory of planned behavior (TPB) for predicting farmers’ technology acceptance by measuring their
intentions, and the ability to explain their intentions in terms of their attitudes, perceived ease of
use, perceived usefulness, past experience, perceived behavioral control, and interrelated
variables. Results of this paper reveal that attitude, perceived behavioral control, perceived
usefulness, resource facilitating conditions and perceived risks positively engender the intention of
agricultural technology adoption.

Key words: farmers’ intention, agricultural technology adoption, structural equation models
(SEM), technology acceptance model (TAM), theory of planned behavior (TPB)
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INTRODUCTION

Technological institutional and policy innovations have been the main drivers of
growth and development of business and agribusiness system in Indonesia. An empirical
evidence was that the green revolution in rice and corn agribusiness. The adoption of
modern varieties and the introduction of green revolution technologies implemented in
Indonesia, has turned one of the major importers of rice and corn, to becoming self-
sufficient country of rice in 1984 (Sisworo, 1997) and corn in 1990s (Kasryno, 2009).
However, the utilization level of new agricultural technologies has slowed down, and even
diminished in recent times (Musyafak and Ibrahim, 2005). Coupled with other factors, this
condition seems to contribute to the decline of national rice and corn production as well
as to cause Indonesia regain its position as an importer country for both commodities.

Recently, Indonesia has become one of the major rice-importer countries in the
world, although paddy has been intensively cultivated since three decades ago. In 2010,
the aggregate production of paddy was over 65 millions tons, but it still was not sufficient
to give food for nearly 238 millions Indonesians so that rice was imported as many as
687,600 tons to fulfill the excess demands (Indonesian Central Statistic Bureau, 2011).
Following the average growth rate of population by 1.2% – 4.8% per annum the
consumption demand of rice is a likely to increase as well. On the other hand, Indonesian
Central Statistic Bureau (2011) estimated that on the average the harvested areas of
paddy production have been declining nationwide. This leads to other concerns that
paddy productivity has been stagnant and conversion of fertile paddy fields to other uses
has been staggering. Based on this ground, the problem of declining in rice productivity
needs to be addressed.

One important ways to boost agricultural productivity is through an introduction of
the better agricultural technologies and management systems (Feder, 1982; Doss, 2006).
However, the introduction of many new technologies has come up with success, as
indicated by the low of observed rates of adoption (Lin, 1991). In Indonesia, partial
success of technological adoption is probably due to some explanations: (i) that the
information about the technology is not well disseminated, (ii) the technology is not well fit
to farmer condition (Musyafak and Ibrahim, 2005), (iii)  communication/extension workers
do not optimally play their roles (Saridewi and Siregar, 2010), and (iv) farmers who have
received the information do not transferred it to other farmers (Adam, 2009).

Furthermore, the process of technology introduction, until farmers have
willingness to adopt a new technology in paddy cultivation, is not always easy. Farmers
frequently are less motivated or interested in adopting the new technologies introduced to
them. Although the new one is promising better results than the existing ones. This is
because farmers have to consider many factors before they make any decision for
adoption. Therefore, this paper investigates how new technologies will be taken up by
farmers through gaining insight from the farmers’ mind process in understanding and
making decision to adopt technologies.

Although the ultimate objective of technological inventions is that the technology is
going to be purchased and used by farmers,  it will be difficult to predict whether those
real actions will truly happen in the future. However, it does not mean that farmers’
technology-adoption behavior in the future cannot be envisaged. Prior studies have found
that intention runs before action and it is a measure of the strength of one’s willingness to
exert effort while performing certain behaviors (Ajzen, 1991; Mathieson, 1991; Tylor and
Todd, 1995a; Harrison et al, 1997; Bhattacherjee, 2000). Hence, prediction of farmers’
actual behavior or farmers’ action to adopt technology is performed by measuring how
strong their intention to adopt the technology.
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Adoption behavior, nevertheless, apparently cannot be represented effectively
only by assessing direct correlation among variables. Feder et al. (1985) stated that some
variables that may have small correlations but in reality this is so because other variables,
directly and indirectly may also have effects on the relationship that cause the spurious
effects or hidden influences of the other variables. Therefore, simultaneous correlation
among variables should be performed in analyses.

The paper is aimed to examine factors that drive farmers’ intention to adopt a
technology, especially by highlighting suggestion by Feder et al. (1985) regarding
simultaneity considerations of the factors influencing adoption behavior and holding
hypothesis that factors influencing farmers’ intention to adopt a technology are correlated
with one another, and they simultaneously influence the intention to adopt direct or
indirectly.

METHODOLOGY

In order to present a strong theoretical basis for investigating the major factors of
agricultural-technology adoption behavior, this study integrates the theory of planned
behavior (TPB) and the technology acceptance model (TAM). Both are two important
theories in the literatures and have been widely used to predict behavioral intention.

Model and Hypotheses
Based on a number of prior studies, it appears that both TAM and TPB are well

acknowledged for predicting behavioral intention and widely accepted in various domains
of researches, including in the technological arenas. However, since factors influencing
consumers’ adoption of technology can be very different, depending on the technologies,
target consumers, and the contexts (Taylor and Todd, 1995a, 1995b; Venkatesh et al.,
2003), both theories which can offer best justification or predictions of behavior in
consistent manner apparently have not been found yet.

Accordingly, Dishaw and Strong (1999) and Legris et al. (2003) suggested an
integrated model that may provide more analytical power than either any model alone. By
integrating TPB with another theory such as TAM, a new model frequently called a
decomposed TPB model is developed (Figure 3).

A decomposed TPB model is a model using TPB as its basic structure, but also
decomposing attitude by incorporating perceived usefulness (PU) and perceived ease of
use (PEOU) from TAM, as its mediating variables (Chau and Hu, 2001). This model was
proposed by Mathieson (1991), then validated by Taylor and Todd (1995a), and several
researchers afterward (e.g. Chau and Hu, 2002; Fu et al., 2006; Chen et al., 2007). The
decomposed model has advantages by which allowing researchers to consider key
factors influencing intention, and providing a better understanding of how these entire
parameters can explain variances across users of a technology (Fu, et al., 2006) as well
as guiding to a better understanding of human behavior in the context or perspective of
adoption of innovations (Ronteltap et al., 2007).

Overall, Figure 3 shows a research framework combining elements from both
TAM and TPB. In addition, four new variables from previous studies are also inserted in
the model. The variables are resources facilitating conditions (RFC), technology
facilitating conditions (TFC), perceived risk (PR), and past experiences (PE). The
inclusion of the new variables is expected to extend the model capabilities, in predicting
farmers’ intention, to be more comprehensive.
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Figure 3. The Proposed Conceptual Model and Research Hypotheses.

Intentions are hypothesized to capture the motivational factors influencing a
behavior. They are indications of how industrious people are willing to try and how much
an effort they are planning to apply, in order to perform the behavior (Ajzen, 1991).
Attitude towards behavior (ATT) “refers to the degree to which a person has a favorable
or unfavorable evaluation or appraisal of the behavior in question” (Ajzen, 1991, p. 188).
Subjective Norm (SN) “refers to the perceived social pressure to perform or not to
perform the behaviour” (Ajzen, 1991, p.188). Perceived behavioral control (PBC) is
defined as “…people’s perception of the ease or difficulty of performing the behavior of
interest” (Ajzen, 1991, p. 183). Perceived risk (PR), defined here as the farmer’s
perception of the uncertainty and adverse consequence of a desired outcome (Fu et.al,
2006). Past Experience (PR) refers to outcomes experience from pursuing goal related to
technology adoption (Bobbitt and Dabholkar, 2001).

Davis (1989, p. 320), defines perceived usefulness (PU) as “the degree to which a
person believes that using a particular system would enhance his or her productivity”, and
perceived ease of use (PEOU) as “the degree to which a person believes that using a
particular system would be free of effort”. The resources facilitating conditions (RFC) and
technology facilitating conditions (TFC) construct refer to an individual’s perceptions of
the presence or absence of supporting resources and technology necessary for
performing an action (Fu e .al., 2006).
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Further, hypotheses in Figure 3 can be summarized as following: Hypothesis 1
(H1): attitude toward a new technology directly and positively influence farmers’ intention
to adopt a new agricultural technology. Hypothesis 2 (H2): (H2a) perceived usefulness
(PU) of a new agricultural technology directly and positively influences the attitude toward
the technology, and (H2b) PU also has a direct positive effect on farmers’ intention to
accept a new technology. Hypothesis 3 (H3): (H3a) perceived ease of use (PEOU)
directly and positively influences the attitude towards the new technology, and (H3b)
PEOU also has a positive influence (correlation) to perceived usefulness. Hypothesis 4
(H4): past experiences (PE) of a new agricultural technology has a direct positive
influence on the attitude towards the technology. Hypothesis 5 (H5): subjective norms
(SN) directly and positively influence farmers’ intention to adopt a new agricultural
technology. Hypothesis 6 (H6): farmers’ perceived behavioral control (PBC) towards a
new agricultural technology directly and positively has influence on the intention of the
new agricultural technology adoption. Hypothesis 7 (H7): resource facilitating conditions
(RFC) directly and positively has an effect on farmers’ intention to adopt the new
agricultural technology. Hypothesis 8 (H8): technology facilitating conditions (TFC)
directly and positively increase famers’ intention to adopt the new agricultural technology.
Hypothesis 9 (H9): perceived risk (PR) of a new agricultural technology directly and
positively influences the intention of adopting the technology.

 Data Collection
There is no agreement reached among researchers how big sample size for SEM

analysis must be. However, several researchers such as Boomsma and Hoogland (2001)
and Hair et al. (2006) recommend sample size should not less than 200 (bigger sample is
desired) to reduce the risk of drawing erroneous conclusions in SEM and to ensure stable
MLE solutions. Another common opinion among researchers is that SEM sample size is
at least 50 more than 8 times the number of variables in the model. Therefore, following
the later opinions, this study uses a sample of size 350 (i.e. 37*8+50=346≈350).

Table 1 shows required sample size for commonly used confidence levels in some
populations. The sample sizes in the table are produced by using the following formula: n
= ((K × S)/E)2;  where K is desired confidence level, S is sample standard deviation, and
E is the required level of precision.

Table 1. Required Sample Size

            Confidence
                Level

Population
95% C.I
± 5% C.I

          Confidence
                     Level
Population

95% C.I
± 5% C.I

100 80 10,000 370

500 217 50,000 381

1,000 278 100,000 383

5,000 357 1,000,000 384
Source: O’Leary (2004)

Table 1 shows that 357 samples are required for representing a population of
5,000 at confidence level of 95%. Compare to this, considering the number of population
of farmers from the two villages (N) are about 2000 farmers, and using a confidence level
of 95%, the sample of size 350 is more than sufficient for statistical analysis.
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In this study, a structured questionnaire survey was designed to verify the
research model. The questionnaire contains inquiry related to every parameter in the
hypothesized model (see measurement construct in Appendix A). Even though most
items formulated in the had been validated prior to the research, the questionnaire was
again pretested in a survey carried out to ensure the farmers could answer the questions
appropriately. The subjects of the pretest were also the farmers (i.e. 20 people) from the
location of the research.

Data collection was carried out in May 2009 and the respondents consist of 350
farmers. All of them regularly plant paddy as their main crops, and they were picked out
of the population with systematic random sampling. By choosing every three numbers
from the lists of farmers’ name, 200 participants were picked out from Sukoharjo Village,
and 150 participants were picked out from Wonokarto Village. At the same time, with the
pretest survey, an exploratory study was performed by asking all respondents (i.e. subject
of pretest) about their perceptions and understanding of a technology in paddy cultivation.
The respondents were also asked to give the examples of every aspect of technology
they mentioned. This exploratory study was intended to match up perceptions of the
researcher with the perception of the respondents about the technology.

Measurement of Constructs
This study uses multiple-item scales for measuring the constructs and utilizes

LISREL (Linear Structural Relationship) 8.51 program for processing the data. All items,
except PE, are taken from validated measures in previous empirical researches that have
proven their validities and reliabilities. Items for measuring PE are taken from a
conceptual framework proposed by Bobbitt and Dabholkar (2001) based on the theory of
trying of Bagozzi and Warshaws. Items for PU, PEOU, BI and PR are adapted from Davis
(1989), Moore and Benbasat (1991), Bhattacherjee (2000), Chau and Hu (2001), Yu et al.
(2005) and Fu et al. (2006). Constructs for Attitude, SN, PBC, RFC and TFC are from
Taylor and Todd (1995a). All items are measured using a five-point Likert-type scale with
anchors on 5 = “strongly agree” and 1 = “strongly disagree.” Measurement of Constructs
can be seen in Appendix A.

In assessing the stability of the model, the author carried out five tests as follows:
(1) Confirmatory factor analysis (CFA); (2) Multicollinearity test; (3) Normality test; (4)
Construct validity test; (5) Goodness of fit test of CFA; and (6) Discriminant validity; and
(7) Goodness of fit test of the structural model . Confirmatory factor analysis (CFA) as the
first step of data analysis (Bentler and Chou 1987; Mueller, 1996; Kelloway, 1998; Hair et
al., 2006). Results from a CFA that can assist in the assessment of the validity and
reliability of instruments, by redefining correlations of concepts from a CFA perspective
(Mueller, 1996).

Multicollinearity is a problem in regression analysis because it causes a power of
a single construct is difficult to measure as it is interfered by influence of other constructs,
because in SEM it is expected that a construct should be more closely related to its own
indicators than to other constructs (Grewal, 2004). Therefore, referring to the theories and
prior studies, the variables causing multicollinearity should be excluded. This means that
those items and constructs correlated to one another that were not supported by theories
and prior studies, should be removed from the model. Although items and constructs
used in this study are adapted from previous empirical research that have been proven to
be valid and reliable that their the estimation will always be stable over times and places.
In fact, multicollinearity exists because respondents were difficult to distinguish between
|an item and a construct without referring to the others.

Most of the estimation techniques used in SEM also require multivariate normality
(Kelloway, 1998) to screen out outlier data. As a result only.
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It is very important also to test the construct validity of the model and its
parameters. One of the validity test for construct is convergent validity. A rule of thumb is
(Hair et al., 2006):

 Standardized factor loadings (i.e. path coefficients/λ) should exceed 0.5, ideally, 0.7
or higher.

 Construct reliabilities (CR) should exceed 0.7 or higher, to indicate internal
consistency.

 Average variance extracted (AVE) should be 0.5 or greater.

Goodness of fit test for the confirmatory factor analysis is done by comparing the
results of data analysis with the recommended values on six criteria, namely: Goodness-
of-fit index (GFI), Adjusted goodness-of-fit index (AGFI), Normalized fit index (NFI),
Comparative fit index (CFI), Root mean square residual (RMR), Root Mean Square Error
of Approximation (RMSEA) (Table 2).

Table 2. Goodness of Fit of Model for Confirmatory Factor Analysis (CFA)

Goodness of Fit Statistics Recommended Value *
Goodness-of-fit index (GFI)
Adjusted goodness-of-fit index (AGFI)
Normalized fit index (NFI)
Comparative fit index (CFI)
Root mean square residual (RMR)
Root Mean Square Error of Approximation
(RMSEA)

≥ 0.90
≥ 0.90
≥ 0.90
≥ 0.90
≤ 0.08
≤ 0.07

*) The criteria are based on Hair et al. (2006)

Goodness of fit test of the structural model is done by the same way as that of
CFA above, in which the results of data analysis through SEM are compared with the
recommended values on six criteria in Table 2.

Further, another important test for determining the validity of the model is
discriminant validity. According to Hair et al. (2006), if all the average variance extracted
(AVE) for each factor greater than squared correlation estimates, thus this suggests
discriminant validity among constructs.

RESULTS AND DISCUSSION

In performing a certain behavior, intentions have a very important role as
motivational factors that drive people to carry out an actual behavior or an actual action.
As shown in Appendix B, majority of farmer respondents in the Sukoharjo and Wonokarto
Village were small farmers with the average ownership of land is less than 0.5 hectare,
and the average family members of 2. The average age is 45, and have been farming for
more than 22 years and they have been planting paddy for more than 20 years. Over the
past two decades most farmers have experienced using relatively new technology,
compared to the older generations, such as using a tractors more often instead of a cows
or a buffaloes for plowing up the land, cultivating newer seed varieties and practicing
innovative farming practices. From the interviews, it was known that all respondents were
members of a particular group of farmers and a involved in meeting or discussion with a
communication/extension workers.
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Based on the CFA, only 8 of 10 latent variables and 27 of 37 observed variables
are used in the analysis because of multicollinearity problems (see Table 3). When the
first CFA model applied to the data, the result was statistically not significant because it
has very low goodness of fit index and factor loadings. As example, by observing the data
it seem that respondents related the item of subjective norm (SN) to attitude, by
perceiving that other people might have influence on the idea of using technology which
is not supported by theory. As a consequence, correlation of subjective norm (SN) to
attitude (ATT) is stronger than its correlation to behavioral intention (BI). However, based
on several studies, the effect of subjective norm on behavioral intention was
inconsistence and insignificant (Fu et.al, 2006) and subjective norm is not a predictor of
behavioral intention (Ndubisi and Nnaemeka, 2004).

Table 3. Variables Used in the Analysis, Sukoharjo and Wonokarto Villages, Sekampung
Subdistrict, East Lampung District, May 2009

Construct Item Note Construct Item Note
Y1  = ATT1 Used X11 = PE1 Used
Y2  = ATT2 Used X12 = PE2 Used
Y3  = ATT3 Used

Past experience
(PE)

X13 = PE3 Used
Attitude
(ATT)

Y4  = ATT4 Used X14 = SN1 Removed
Y5  = BI1 Used

Subjective Norms
(SN) X15 = SN2 Removed

Y6  = BI2 Used X16 = PBC1 Used
Y7  = BI4 Used X17 = PBC2 Removed

Behavioral
Intention

(BI)
Y8  = BI5 Used X18 = PBC3 Used
X1  = PU1 Used X19 = PBC4 Used
X2  = PU2 Used

Perceived
Behavioral

Control (PBC)

X20 = PBC5 Used
X3  = PU3 Removed X21 = RFC1 Used
X4  = PU4 Removed X22 = RFC2 Used
X5  = PU5 Used

Resource
Facilitating

Conditions (RFC) X23 = RFC3 Used

Perceived
Usefulness

(PU)

X6  = PU6 Removed X24 = TFC1 Removed
X7  = PEOU1 Removed X25 = TFC2 Removed
X8  = PEOU2 Used

Technology
Facilitating

Conditions (TFC) X26 = TFC3 Removed
X9   = PEOU3 Used X27 = PR1 Used
X10 = PEOU4 Used X28 = PR2 Used

Perceived
Ease of

Use
(PEOU)

-- --

Perceived Risk
(PR)

X29 = PR3 Used

Therefore, to avoid this multicollinearity problem and to be in line with theoretical
consideration, subjective norm is excluded from the model. This situation is almost similar
to case of technology facilitation condition (TFC) and perceived ease of use (PEOU) in
which TFC is finally dropped out from the model.

Normality test resulted in 45 observations are outliers, leaving 255 of 350 data
(i.e. respondents) to be used in the analysis (i.e. 130 from Sukoharjo and 125 from
Wonokarto). The outlier data brings a consequence to the representativeness of the
sample to the population. However, referring to the suggestion of Hair et al. (2006) that
the recommended sample size for providing a sound basis for SEM estimation is not less
than 200. As the sample size of this study was well above 200, it is more than sufficient
and reliable to do SEM analysis.

From analysis of construct validity, all standardized factor loadings in the CFA
model have exceeded 0.5 (see Appendix C). Furthermore, as shown in Table 4, construct
reliabilities (CR) are ranging between 0.75 and 0.80 for all parameters exceeding 0.7 and
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suggesting adequate reliabilities for all the parameters. In addition, average variance
extracted (AVE) is in the range from 0.49 to 0.5. Except for construct PU, all other
constructs are 0.5. As all three conditions for convergent validity were met, then it may be
concluded that the constructs were valid.

Having tested all indicators of the CFA model against six statistical criteria (Table
5), it is concluded that all the values given by the present CFA model are better than the
recommended values. Therefore, this suggests that they fit adequately for the model.

Table 4. Completely Standardized Factor Loading, Variance Extracted, and Reliability
Estimates. Sukoharjo and Wonokarto Villages, Sekampung Subdistrict, East
Lampung District, May 2009

ATT BI PU PEOU PE PBC RFC PR
Y1 0.72
Y2 0.70
Y3 0.70
Y4 0.71
Y5 0.71
Y6 0.71
Y7 0.70
Y8 0.71
X1 0.70
X2 0.71
X5 0.70
X8 0.71
X9 0.70
X10 0.71
X11 0.71
X12 0.71
X13 0.70
X16 0.71
X18 0.71
X19 0.70
X20 0.71
X21 0.71
X22 0.71
X23 0.71
X27 0.71
X28 0.71
X29 0.71
AVE 0.50 0.50 0.49 0.50 0.50 0.50 0.50 0.50
CR 0.80 0.80 0.75 0.75 0.75 0.80 0.75 0.75

Table 5. Goodness of Fit of Model for Confirmatory Factor Analysis (CFA), Sukoharjo
and Wonokarto Villages, Sekampung Subdistrict, East Lampung District, May
2009

Goodness of Fit Statistics Results of Data Analysis
Goodness-of-fit index (GFI)
Adjusted goodness-of-fit index (AGFI)
Normalized fit index (NFI)
Comparative fit index (CFI)
Root mean square residual (RMR)
Root Mean Square Error of Approximation (RMSEA)

1.00*
1.00*
1.00*
1.00*

0,0061*
0.000*

*) Significant based on Hair et al. (2006)
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As shown in Table 6, the largest squared correlation (written in bold and italic)
between any pair of constructs is 0.45, while the smallest AVE is 0.49 (see AVE in Table
4). Hence, based on the recommendation of Hair et al. (2006), the test for discriminant
validity is also successfully passed as all AVE are greater than the squared correlation
coefficients between constructs (written in bold and italic in Table 6).

Table 6. Construct Correlation Matrix (Standardized), Sukoharjo and Wonokarto Villages,
Sekampung Subdistrict, East Lampung District, May 2009

ATT         BI         PU       PEOU    PE         PBC
-------- -------- -------- -------- -------- --------

ATT 1.00     0.36    0.42    0.41     0.45     0.09
BI         0.60 1.00 0.32    0.19   0.15     0.36
PU        0.65       0.57 1.00 0.27    0.28     0.10
PEOU   0.64       0.44       0.52 1.00    0.23     0.18
PE         0.67       0.39       0.53       0.48 1.00     0.05
PBC      0.31       0.60       0.32  0.42       0.23        1.00
RFC      0.29       0.58       0.35       0.34       0.31        0.52
PR         0.22       0.52       0.28       0.35       0.27        0.48

RFC PR
-------- --------

  RFC 1.00  0.17
  PR       0.41       1.00

Note: squared correlation matrix is written in bold and italic

Table 7 shows that all the indicator results of SEM analysis have goodness of
statistics better than the recommended values. It indicates that the current model is
statistically adequate. Later, results of SEM analysis and the significance of all factor
loadings (i.e. path coefficients) between constructs can be seen in Figures.

Table 7. Goodness of Fit of Model for SEM Analysis, Sukoharjo and Wonokarto
Villages, Sekampung Subdistrict, East Lampung District, May 2009

Goodness of Fit Statistics Result of this Research
Goodness-of-fit index (GFI)
Adjusted goodness-of-fit index (AGFI)
Normalized fit index (NFI)
Comparative fit index (CFI)
Root mean square residual (RMR)
Root Mean Square Error of Approximation (RMSEA)

1.00*
0.99*
0.99*
1.00*

0,0096*
0.000*

*) Significant based on Hair et al. (2006)

Moreover, as shown in both Figures 4 and 5, perceived usefulness (PU)
influences both attitude (ATT) and behavioral intention (BI). However, perceived
usefulness has an insignificant direct effect on behavioral intention as its t-value less than
1.96 at p = 0.05. Instead, perceived usefulness is one of the strong determinants of
attitude, and attitude significantly has a direct effect on behavioral intention.

By comparing the factor loadings (λ), past experience (PE, λ= 0. 35) is the
strongest determinant of attitude followed by perceived usefulness (PU, λ= 0. 31) and
perceived ease of use (PEOU, λ= 0. 30). All of these path coefficients or factor loadings
are significant at p < 0.05 (Figure 4).
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Figure 4 Result of SEM Analysis (Standardized)

For behavioral intention, perceived behavioral control (λ= 0. 26) is the strongest
determinant, followed by resource facilitating conditions (λ= 0. 23) and perceived risks (λ=
0. 18). Overall, based on the path coefficients (λ) directly to behavioral intention, attitude
(λ= 0. 28) is the strongest determinants of behavioral intention, followed by perceived
behavioral control (λ= 0. 26), resource facilitating conditions (λ= 0. 23) and perceived risk
(λ= 0. 18) respectively (see Figure 4).

However, Bollen and Long (1992) strongly support the importance not only of the
direct effects but also of the indirect and the total effects, when interpreting results of a
structural equation model. The results are shown in Table 8. The table shows that the
total effect of perceived usefulness (PU) to the behavioral intention (BI) considerably
increases from 0.16 to 0.25 and significant at p = 0.05. However, the paths from
perceived ease of use (PEOU) or past experience (PE) to the behavioral intention (BI) is
not significant. Based on the standardized total effects (λ) it can be concluded that
attitude (λ= 0. 28) is the strongest determinants of BI, followed by perceived behavioral
control (λ= 0. 26), perceived usefulness (λ= 0. 25), resource facilitating conditions (λ= 0.
23) and perceived risks (λ= 0. 18) respectively.
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Figure 5. T-values between Constructs (p<0.005)

Table 8. Standardized Total, Direct and Indirect Effects between the Parameters
Standardized Total Effects of  PU, PEOU, PE, PBC, RFC, PR on ATT and BI

PU        PEOU        PE       PBC      RFC    PR
-------- -------- -------- -------- -------- --------

ATT 0.31       0.30        0.35 - - - - - -
BI       0.25       0.08        0.10 0.26       0.23      0.18

     Standardized Total Effects of ATT on BI

             ATT           BI
-------- --------

 ATT - - - -
 BI 0.28 - -

     Standardized Direct Effects of  PU, PEOU, PE, PBC, RFC, PR on ATT and BI

PU        PEOU        PE        PBC      RFC     PR
-------- -------- -------- -------- -------- --------

 ATT    0.31       0.30         0.35 - - - - - -
 BI       0.16 - - - -        0.26       0.23      0.18

     Standardized Indirect Effects of  PU, PEOU, PE, PBC, RFC, PR on ATT and BI

PU         PEOU     PE         PBC        RFC      PR
-------- -------- ------ ------- -------- --------

 ATT - - - - - - - - - - - -
 BI      0.09       0.08       0.10 - - - - - -
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DISCUSSIONS

By combining all the results above, this study confirms that farmers’ intentions are
influenced by several factors, in which, directly and indirectly affecting their intentions.  It
implies that perceived usefulness seems to be one of the significant factors affecting both
farmers’ attitude and intention to adopt technology. This finding is consistent with the
results from several previous studies that scrutinized TAM (e.g. Davis, 1989; Adam et al.,
1992; Chau and Hu, 2002; Fu et al., 2006 and Chen et al., 2007). This finding has several
implications. First, farmers apparently have a tendency to be pragmatist in making
decisions whether or not to accept technology based on: their consideration and
perception of its usefulness and practicality. Second, perceived usefulness of a technoloy
is an important determinant of farmer’s attitude, which exerts great influences on
individual attitude development.

Perceived ease of use appears to have a significant effect on attitude and a
positive correlation with perceived usefulness. This is also consistent with the results of
some prior studies (e.g. Davis, 1989; Adam et al., 1992; Subramanian, 1994; Fu et al.,
2006 and Chen et al., 2007). This imples that: first, finding has several implications.
Firstly, farmers have the tendency to accept a technology if they think the technology is
easy to use. Secondly, farmers’ perception on the usefulness of a technology is
influenced by their perception on how easy it is to use.

Past experience emerges as a variable that has the most significant influence on
attitude. It means that first, farmers’ attitude seems to have a positive association with
their past experiences. A farmer, who does not encounter difficulties to learn and use a
technology, is likely to be more optimistic to accept another technology. Second, attitude
is seems also driven by satisfying experiences of using the a technology in the past. A
farmer who experiences a technology that performs well in the practice, is likely to have a
positive attitude to accept another technology.

As the model predicts, attitude appears to be the most important determinant of a
farmer’s intention for accepting a technology in paddy cultivation. This finding is
consistence with some other studies that used TPB and/or TAM as a basic structure of
their models (e.g. Godin and Kok, 1996; Hausenblas et al., 1997; Chau and Hu, 2002 and
Chen et al., 2007). Furthermore, a farmer, who has positive attitude toward a technology,
is the most likely to favor of using a technology a good and a wise idea. This type of
farmer would also advocate himself that using the technology in his farm would be
pleasant. In turn, this kind of attitude would support his intention to adopt the technology.

Furthermore, a common characteristic of people in rural areas in Indonesia, is
they are connected well with a kinship system (Center of Society Service of Kristen Petra
University, 2005) so that they know one another relatively well. However, people in rural
areas normally will also open their hands in accepting other people from outside their
surroundings and they usually do not reject what outsiders bring at the first encounter.

Perceived behavioral control appears to have a significant influence on behavioral
intention, and seems to be the second strongest determinant of farmers’ intention to
adopt a technology. This result is consistence with the findings of some previous studies
using TPB or a decomposed TPB (e.g. Hausenblas et al., 1997; Sheeran and Taylor,
1999 and Armitage and Corner, 2001). Three insinuations can be drawn from this result:
first of all, the constraint to farmers’ intention to adopt technology is influenced by their
perceptions, whether they have available time to learn and to apply the technology in
paddy cultivation. Second, if a farmer perceives that he has necessary resources that are
required to apply a technology, his intention to accept it may develop. Finally, a farmer
who perceives a technology could be applied using his existing knowledge and skills, he
would be likely accept to the technology.
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Meanwhile, resource facilitating conditions turns out to be another significant
factor that influences farmers’ intention. This result is different with the prior studies (i.e.
Fu et al., 2006) where resource facilitation conditions only have little or no effect on the
behavioral intention. This result suggests that has some impacts. firstly, farmers are likely
accept a technology when they believe they have enough resources (e.g. land, labors,
etc.) to support the use of the technology. Secondly, if they are confident that appropriate
supporting means (e.g. tools, fuel, etc.) is not difficult to find be found, they become
easier to accept technology. Thirdly, the decision farmer’s to use technology is also
determined by farmer’s ability, whether the technology is affordable or not.

Perceived risk also appears as one important factors affecting farmers’ intention.
This result is somewhat different with that of previous study (i.e. Fu et al, 2006) to which
perceived risk has barely on or no effect on the behavioral intention. This finding indicates
that, first, who a farmer, is unease about the risk of  a technology on his current income,
would be the most likely to avoids the technology or would just passively waits and sees.
On the other hand, a farmer who considers using a technology is not a threat to his
income would likely accept the technology. Secondly, farmer’s psychological conditions
also matter in using a technology. Thirdly, farmers seem to also consider and evaluate
the safety of using a technology.

However, the results of this study should be cautiously interpreted.
Notwithstanding its methodological aptness, this still bears some limitations. First, this
study uses a cross-sectional data to construct correlations matrix, so that causal
relationships could not identified exactly. Second, by removing two parameters from the
model (i.e. subjective norm and resource facilitation condition), this study cannot confirm
whether the parameters have significant influences on farmers’ behavioral intention or
not. This brings this study to its third limitation, in which, the model just accounts for about
61% of the variance of behavioral intention (R2

BI = 0.61), indicating that some more
variables needed to explain the rest of this variance are still excluded.

CONCLUSION AND RECOMMENDATIONS

Understanding whether and why farmers will adopt a new product or service is a
critical insight for stakeholders involved in technology diffusion programs.

Although the majority of the participants in this study have low formal education,
they were very rational and they put considerations on many factors that affect their
intention.

As found in other previous studies, this study validates, parameters of the
behavioral intention equation were not consistently significant. Among parameters
influencing farmers’ intention, the behavioral intention is largely driven by attitude, in
which, it can explain nearly 40 % of the variances in intention. Furthermore, perceived
behavioral control represents the second largest determinant of behavioral intention
followed by perceived usefulness, resource facilitating conditions and perceived risk
respectively. Thus, in constructing an intention toward using a technology, it seems that
farmers tend to rely on their perception of ability to afford a technology, of knowledge and
skill capacities, of the usefulness of the technology, of the resources that support the use
of the technology, and of the risks following the utilization of the technology.

The results of the study can be valuable for communication/extension workers for
designing and implementing strategies to introduce technologies to farmers. Based on the
findings, attitude significantly influences farmers’ intention to adopt a new technology. In
this context, communication/extension workers should build farmer’s positive attitude
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toward a new technology by showing to farmers that this new technology is useful and
easy to use. This can be conducted in several ways, for instance: demonstration of using
machines or tools, a demonstration plot, a training, watching video and, if possible,
arranging a trip to another farming activity which has been applying the new technology
successfully.

Concerning past experiences, communication/extension workers should transform
a negative experience to be more positive by giving new constructive experiences to
farmers. The aforementioned examples may give new experiences for farmer. In addition,
one thing that should be considered is the approaches, the educations and the trainings
should be appreciate to farmer as an adult learner. Hence, farmer should be given
opportunities to learn by doing, to ask questions, to tell their problems, to comment and to
discuss. By doing so, at least farmer will get two experiences. First, experience of
learning and using a new technology, and second, experience of how to learn.
Interpersonal approaches are very important in developing trust and triggering the
farmers to have optimistic outlook toward a new technology.

As perceived behavioral control is a factor significantly influencing behavioral
intention of adopting a new technology. A feeling of confident of farmer should be
fostered by showing, practical learning, training and conducting a small demonstration
plot. So farmer could see that a new technology does not always demand a lot of time to
learn, and is not always difficult to master, yet it is better. Farmers should also be trained
strategies to organize themselves for purchasing a costly indispensable technology.

As an example, collectively farmers can share some money to buy a machine.
Then, they can make schedule arrangement on the use of the machine. Farmers in
Sukoharjo and Wonokarto villages have practiced a quite similar activity in buying
fertilizer, especially a based-fertilizer.

Resource facilitating conditions is another factor that significantly has direct
impact on farmers’ intention. It reconfirms that a shared facility or a kind of joint venture to
afford resources is indeed a good way for expanding the use of a technology. However,
another alternative is also available such as requesting contributions contributions from
stakeholders such as governments, universities, and private sectors (e.g. a company, a
supplier etc.).

In view of the fact that perceived risk is affects farmers’ intention to adopt a new
technology. A combination of strategies, roles and functions is needed to reduce the
anxiety of farmers in adopting a new technology. Several ways to do that are by providing
relevant information about a new technology (e.g. via brochures, leaflets, etc.), doing
interpersonal approaches, conducting discussions and careful examinations of the new
technology, illustrating technology using a diagram, a picture or a video, doing
demonstration plots, as well arranging a trip to another farming activities.
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Appendix A. Items for Measuring the Constructs

Construct Item Measure

ATT1 Using new technology in paddy cultivation is a good
idea

ATT2 Using new technology in paddy cultivation is a wise
idea

ATT3 I like idea of using the new technology in paddy
cultivation

Attitude (ATT)
(Taylor and Todd, 1995a)

ATT4 Using new technology in paddy cultivation would be
pleasant

BI1 I  intend to apply the new technology in paddy
cultivation as soon as possible

BI2 I will use the new technology in paddy cultivation soon
after it is launched

BI3 I predict I will use the new technology in paddy
cultivation on a regular basis in the future

Behavioral Intention (BI)
(Davis, 1989; Yu et al.,
2005; Fu et al., 2006)

BI4 I would like to recommend the use of new technology
in paddy cultivation to my relatives and friends.

PU1
Using the new technology in paddy cultivation enables
me to work more quickly so that increases my
productivity

PU2 Using the new technology in paddy cultivation
improves the efficiency of cultivating system

PU3 Using the new technology in paddy cultivation makes
it easier for me to produce good rice

PU4 Using the new technology in paddy cultivation makes
me effectively control my working time on the rice field

PU5 The advantages of the new technology in paddy
cultivation will outweigh the disadvantages.

Perceived usefulness (PU)
(Davis, 1989; Moore and
Benbasat, 1991; Fu et al.,
2006; Chen et al., 2007)

PU6 Overall, I believe using the new technology in paddy
cultivation is advantageous.

PEOU1 Learning to operate/apply a new technology in paddy
cultivation is easy for me

PEOU2 It is easy for me to be accustomed to use new
technology in paddy cultivation

PEOU3 I find a new technology in paddy cultivation system is
easy to use for me

Perceived ease of use
(PEOU)
(Davis, 1989; Bhattacherjee,
2000; Chau and Hu, 2001)

PEOU4 Overall, I believe that a new technology in paddy
cultivation is easy to use

PE1 Based on my experiences, it was easy to learn to use
a new technology in paddy cultivation

PE2 Based on my experiences, it was affordable to use the
new technology in paddy cultivation

Past Experiences (PE)
(Bobbitt and Dabholkar,
2001)

PE3 I found that the new technology gave better outcomes
than the old ones.

SN1 People who influence my behavior would think that I
should use the new technology in paddy cultivationSubjective norm (SN)

(Taylor and Todd, 1995a) SN2 People who are important to me would think that I
should use the new technology in paddy cultivation

PBC1 I have available time to learn to apply the new
technology in paddy cultivation

Perceived behavioral control
(PBC)
(Taylor and Todd, 1995a)

PBC2 I can afford the application fee of the technology in
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paddy cultivation

PBC3  I have resources (labor, cash, land, etc) to apply a
new technology in paddy cultivation

PBC4 I have the knowledge to apply a new technology in
paddy cultivation

PBC5 I have the ability/ skill to apply a new technology in
paddy cultivation

RFC1
There are enough resources (e.g. money, land,
labors) for me to use new technology in paddy
cultivation

RFC2
I can find appropriate supporting means (e.g. tools,
fuel etc) when I want to use new technology in paddy
cultivation.

Resource facilitating
conditions (RFC)
(Taylor and Todd, 1995a)

RFC3 Using the new technology in paddy cultivation is
affordable for me

TFC1
It is easy for me to get support if I need help when I
have problems using new technology in paddy
cultivation at work

TFC2 For me, to get support if I need help when I have
problems using new technology is very important

Technology facilitating
conditions (TFC)
(Taylor and Todd, 1995a)

TFC3 Support of using the new technology in paddy
cultivation was affordable for me

PR1 The use of the new technology in paddy cultivation
may not cause my income decline

PR2 I will not feel difficult psychologically if I use the new
technology in paddy cultivation

Perceived risk (PR) (Fu et
al., 2006)

PR3
I think it is safe to use the new technologies in paddy
cultivation because they have been experimented and
implemented by the agricultural experts and others

Appendix B. Demographics of Respondents

Data of Respondents (in Average) Sukoharjo Village Wonokarto Village
Age of Respondents 45.44 45.36
Number of family members 4.29 4.34
Number of farmers in the family 2.26 2.27
Time length of becoming a farmer (year) 22.20 22.26
Time length of cultivating paddy/ rice (year) 20.39 20.00
Farm size (hectare) 0.49 0.46
Paddy production per harvest (ton) 6.59 2.50
Number of harvests per year (times/year) 1.50 1.40
Gender

Male
Female

99.0%
1.0%

98.7%
1.3%

Education
High School
Middle School
Basic School

22.0%
26.5%
51.5%

20.0%
26.0%
54.0%

Ethnicity
Javanese
Others

100.0%
00.0%

100.0%
00.0%
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Appendix C. Result of Confirmatory Factor Analysis (CFA) (Standardized)


