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ABSTRACT

Background: Millennial farmers' innovative and entrepreneurial behaviors have been
discussed in the literature. However, the contribution of farmer family characteristics is
widely ignored.

Purpose: Therefore, this study investigates the causality between millennial farmers'
innovative and entrepreneurial behaviors by considering family characteristics in the
Boyolali and Klaten regencies.

Design/methodology/approach: The estimation methods used are Granger Causality Test
and Cross-Section Threshold Regression.

Findings/Result: The study findings reveal that innovative work has a one-way causality
with entrepreneurial behavior, farmer age has a one-way causality with innovative and
entrepreneurial behaviors, and the number of family members has a one-way direction
with entrepreneurial behavior. Threshold levels of innovative work and entrepreneurial
behaviors were 34 and 71, respectively. In simple terms, the level of entrepreneurial
behavior is higher and better than the level of innovative behavior of millennial farmers.
The study findings imply that the local government should facilitate and assist the process
of improving the innovative and entrepreneurial behaviors of millennial farmers in the
regions.

Conclusion: This research enhances the literature on innovative work behavior and
entrepreneurial behavior by showing their relationship. This research also shows the
contribution of family characteristics to innovative work behavior.

Originality/value (State of the art): The study of the causality of innovative and
entrepreneurial behaviors of millennial farmers by considering family characteristics has
yet to be widely conducted.

Keywords: innovative behavior, entreprencurial behavior, millennial farmers, causality,
threshold
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INTRODUCTION

Despite only contributing 14.43% to the gross domestic
product (GDP), the agricultural sector remains a
mainstay in Indonesia’s economic development
(Bappenas, 2014). Furthermore, the contribution
will decrease at the level of 12.40% in 2022 (Central
Bureau of Statistics, 2023). The low contribution of the
agricultural sector to GDP is partly due to agricultural
labor issues, environmental degradation as a result of
the green revolution, and poverty caused by declining
productivity and policies less favorable to farmers. In
particular, Sudaryanto et al. (2021) found that economic
diversification is one of the solutions to overcome
poverty in the agricultural sector. Besides, they argued
that the rural transformation can be reflected in the form
of changes in the value of agriculture from staple foods
to high-value commodities. This phenomenon leads to
growing rural household income and poverty reduction
in rural areas. The change in the value of agriculture
towards high-value agricultural commodities that can
overcome poverty in the agricultural sector shows that
the shift from conventional to modern agricultural
economic behavior is an absolute requirement for
transformation in the agricultural sector.

The demand for the transition from conventional
agriculture to modern agriculture requires the ability of
agricultural sector actors to face future challenges when
entering the industrial revolution. Another problem in
the industrial revolution is how the agricultural sector
can attract the next generation of farmer families to
become the next young farmers or millennial farmers
in the current era. Most farms in Indonesia are family
farms. In the last ten years (2003-2013) of farming
households data, the number of farming households
in Indonesia is decreasing (Syahyuti, 2016). Bappenas
(2014) has elaborated on a decrease in farmer
households from 31.2 million (2003) to 26.1 million
(2013). However, the decline in farming households
was followed by an increase in agricultural companies
over the same period, from 4,011 companies (2003) to
5,486 companies (2013). In particular, the smallholders
can be characterized as having a land area of less than
0.5 ha, using only labor from within the family, using
low mechanization, prioritizing family food needs, and
growing staple food commodities primarily for the
family (Syahyuti, 2016).

Syahyuti (2016) provided the future direction of
agriculture: it is time for farms managed by families
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to also shift into agricultural companies, namely farms
oriented towards profitable businesses. The demand for
agricultural transformation towards modern agriculture
is increasingly necessary to appeal to the younger or
millennial generation. The younger generation's interest
in agriculture arises when the farm is managed in a
modern way with a combination of entrepreneurship in
the agricultural system (Widiyanti et al. 2018). They
have addressed agricultural business in an appropriate
way such as production (creativity, cooperation,
and management), capital (partnerships, innovative
products, and bank loans), and marketing (online
marketing, partnerships, and networks) (Nurlaela et
al. 2023). Silva (2017) emphasized the importance of
an efficient and profitable way of farming to appeal
to the millennial generation. Efficiency and profit
can be obtained through technology, innovation, and
entrepreneurship.

Understanding farmers' innovative and entrepreneurial
behaviors toward more efficient agriculture by
considering the global environment is essential for
academics, practitioners, and policymakers. Li et
al. (2022) reviewed several studies examining the
relationship between innovation and entrepreneurial
behavior as a prerequisite for business success.
Moreover, Endres & Woods (2010) suggested that
entrepreneurial behavior consists of motives and
actions that enable an entrepreneur to make decisions as
a creator of profitable opportunities and as an exploiter
of these opportunities. Entrepreneurial leadership can
foster and strengthen innovative behavior (Malibari
& Bajaba, 2022). If most of the existing literature
highlights entrepreneurial and
behaviors in companies with large and complex
organizations, what about those of micro-enterprises
such as family farms? The household (family) farm can
be defined as an agricultural enterprise characterized

innovative work

by the overlap between three functional units, namely:
production unit (farm), consumption unit (household),
and kinship unit (family). In its regeneration, a family
farm requires labor from family members (Djurfeldt,
1996).

Entrepreneurial ~ behavior is  determined by
entrepreneurial attitudes and intentions (Abun et al.
2018, Bui et al. 2020). Entrepreneurial behavior is also
influenced by individual, situational, psychological,
social, and experiential factors (Wanyonyi & Bwisa,
2015). In entrepreneurial agriculture, farming is not
only a meaningful way to increase farmers’ income
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levels, but also an important step to encourage the
revitalization of rural talents (Li et al. 2022). Faria &
Mixon (2016) identified entrepreneurial farmers as
those seeking more efficient and profitable farming
methods. Market-orientated entrepreneurial farmers
can look forward and accept calculated risks, create
new products, adopt new technologies, and innovate
them in their use. They are more concerned about the
long-term viability of their business, thus willing to
make efforts to ensure its sustainability.

Kahan (2012) noted that the behaviors of entrepreneurial
farmers can be interpreted as having the skills to capture
value in the value chain, improving and managing
efficiency in production, promoting new technologies
and innovations, maintaining land management,
improving management skills, having trust and respect
in the business, promoting group entrepreneurship,
and managing farm businesses according to long-
term plans. In another study, Puspitasari et al. (2022)
examined the entrepreneurial behavior of horticultural
farmers and found similar traits of them being diligent,
responding to opportunities, innovative, risk-taking, and
independent. In their research on strawberry farming,
Besides, farmers’ entrepreneurial behavior was shown
by the characteristics of risk-taking, responding to
opportunities, innovation, and independence (Wijayanti
et al. 2022).

Innovative behavior is an individual’s ability to
generate, promote, and implement solutions, create
and communicate ideas, and involve others in the
transformation process (Lukes, 2013). Dej Jong &
Hertog (2008), De Jong & Hertog (2010), and Heliawaty
et al. (2020) reported four stages of innovative work
behavior include exploring opportunities, championing,
generating ideas, and implementing them. Shah et
al. (2022) combined several research results and
determined five stages of innovative work behavior,
which include opportunity exploration (OE), idea
generation (IG), idea promotion (IP), idea realization
(IR), and reflection (Ref). Besides, several factors can
influence a person’s innovative behavior. Srirahayu et
al (2023) mapped three variables supporting innovative
work behavior, namely: leadership, organization, and
individual characteristics. On the other hand, Udin
& Shaikh (2022) reported determinant factors of
knowledge sharing and work passion on innovative
work behavior such as innovative, creative farmers
(exploring opportunities), seeking new ideas for
farming, and improving personal and farm performance.
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Innovative farmers can motivate and stimulate their
workforce, encourage them to generate their own
ideas, and show initiative and proactive attitudes
when applying new technologies and practices (Cofre-
Bravo et al. 2019; and Aguilar-Gallegos et al. 2015).
Innovative farmers also adopt new technologies to gain
profits, strive for efficiency, and adapt to the changing
environment (Hermans et al. 2017).

Several studies have found a correlation between farmer
and farm characteristics with farmer’s innovativeness
and entrepreneurship. Walder et al. (2019) and Yagtie-
Perales et al. (2020) in their research showed that
farmers’ age is related to their innovation activities.
In addition to farmers’ age, farm size also influences
their innovative behavior (Yagiie-Perales et al. 2020,
Supatminingsih & Tahir, 2022). The family also
plays a role in shaping farmers’ innovativeness and
entrepreneurship (Dumasari, 2014, Mukti et al. 2022).
Mukti et al. (2022) found that new business ideas or
business activities generally involve family members
or farmer households.

This study fills the empirical gaps in two ways. First,
this study examines the linkage between innovative
work and entrepreneurial behavior by considering
the family characteristics of millennial farmers.
Second, this study employs a cross-section threshold
regression to provide better levels of innovative work
and entreprencurial behavior for millennial farmers.
Therefore, this study investigated the causality and
threshold levels of innovative work and entrepreneurial
behavior of millennial farmers in the Boyolali and
Klaten Regencies. Several factors of farmers’ family
characteristics were set as explanatory variables
covering farmers’ age, number of family members, and
family farm size.

The contribution of this study can be explained in
several ways. First, the study of the causality of
innovative and entrepreneurial behaviors of millennial
farmers by considering family characteristics has yet
to be widely conducted. Second, the measurement
of millennial farmers’ innovative behavior level is
determined by several factors: opportunity exploration,
idea generation, championing, and application. Third,
the policymakers can facilitate and gradually assist
the process of instilling and sustaining innovative and
entrepreneurial behaviors among millennial farmers in
the Boyolali and Klaten Regencies.
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METHODS

This study uses the explanatory survey method. The
respondents in this study were millennial farmer
members of three farmer groups that had received
entrepreneurship training and been assisted by the
Institute for Rural Technology Development (LPTP) of
Surakarta. The three farmer groups are the Karya Muda
farmer group, which has 18 members; the Sekar Dewani
Women Farmer Group, which has 15 members; and the
Margo Mulyo farmer group, which has 10 members.
Karya Muda and Sekar Dewani farmer groups are
from Mriyan Village, Tamansari District, and Boyolali
Regency, while the Margo Mulyo farmer group is from
Mundu Village, Tulung District, and Klaten Regency.
In total, the number of respondents in the study was
43 farmers. The purposive sampling technique was
used with the following criteria: millennial generation
farmers who have participated in entrepreneurship
training conducted by LPTP Surakarta or other parties.
The data collection was conducted in November 2020.
The data was collected by conducting direct interviews
using questionnaires regarding farmers’ perceptions
of their innovative and entrepreneurial behavior.
The measurement of farmers’ innovative work and
entrepreneurial behavior variables is explained as
follows (Table 1).

In simple terms, the level of interrelationship among the
variables above can be explored using the correlation

Table 1. Research variables
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method. The correlation calculation results show that
the correlation level between IB and EB is 0.06. This
means that the correlation between the two is positive
but very weak. Furthermore, the correlation between 1B
and A, F, and L are -0.27, -0.30, and 0.14, respectively.
This means that an increase in millennial farmers’ labor
innovation is responded to by a decrease in farmers’
age level and number of family members. In contrast,
the correlations between EB and A, F and L are 0.13,
0.06, and 0.28, respectively. Such a condition describes
that higher levels of entrepreneurship are responded to
by an increase in the farmer’s age and number of family
members. Interestingly, an increase in innovative work
and entrepreneurial behaviors is responded well by
farm size.

The Econometric Technique

Previous empirical studies emphasize the contribution
of entreprencurial behavior and innovative behavior
in an agricultural business (Amir, 2015; Wanyonyi &
Bwisa, 2015; Faria & Mixon, 2016; Khoshmaram et
al. 2020; Li et al. 2022; Puspitasari et al. 2022; and
Wijayanti et al. 2022). However, the causality and
threshold regression of entrepreneurship and innovative
behaviors for millennial farmers are largely ignored.
Therefore, this study investigates the causality and
threshold level using the Granger Causality Test and
Cross-Section Threshold Regression.

Variables Description

Mean Minimum Maximum

1B Innovative work behaviour was measured using four indicators, namely (1) 41 28 54
exploring opportunities for problem-solving (opportunity exploration), (2)
the ability to build new ways to address needs (idea generation), (3) seeking
support and building cooperation (championing) and (4) putting new ideas
into practice (application). The four indicators were explored in 18 question
items with three alternative answers: often (score 3), sometimes (score 2),

and never (score 1).

EB Entrepreneurial behaviour was measured using eight indicators: (1) captur- 70 52 79
ing the value chain, (2) improving efficiency, (3) adopting innovation, (4)
land management, (5) having management skills, (6) trust and respect in
business, (7) willingness to foster group entrepreneurship and (8) having a
long-term business plan. The eight indicators were explored in 30 question
items with three alternative answers: often (score 3), sometimes (score 2),

and never (score 1).
A Age of the farmer. Data in years.

32 17 43

F Number of family members. Data in units of people. 3 1 6

L Farm size. Data in square meters

3120 500 15000
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The Granger Causality Test reveals the relationship
between innovative work (IB) and entrepreneurship
behavior (EB) by considering farmer family
characteristics (X). The family characteristics can be
denoted by the age of the farmer, the number of families,
and farm size. Equation (1) elaborates on the causality
between innovative work and entrepreneurship
behavior. Meanwhile, Equation (2) describes the
causality between entrepreneurship behavior and
innovative work.

IB,=a,+BEB+BX +e (1)
EB,=a,+BIB,+B,X +e (2)

The hypotheses of Equation (1) and (2) can be written
in the several ways. First, o, should be more than (>)
0. The o will contribute significantly and positively
to IB and EB when the independent variables are
constant. Second, B, and B, should be more than (>)
0. The B, denotes the significant and positive impact of
EB on IB or IB on EB (the causality effects). Besides,
the B, indicates the significant and positive impact
of farmer family characteristics. The farmer family
characteristics include the age of the farmer, number of
family members, and farm size.

This study employs a Cross-section threshold
regression (Hansen, 2000). The basic equation of
the threshold regression of the innovative behavior
and entrepreneurship behavior can be formulated as
follows:

1B = a, + BEB +BA + BF + BL ve, ()
EB, =0, + BIB, +BA +BF +BL 5 (4)

IBand EB areinnovativebehaviors and entrepreneurship
behaviors for 43 millennial farmers. Besides, A, F, and
L denote the age of the farmer, number of families, and
farm size, respectively. Theiequals 1,2, ....n. The a and
j are constant and parameters of independent variables,
respectively. The € is an error term. The hypotheses of
Equations (3) and (4) are B, — B, should be more than
(>) zero or have a positive impact on innovative and
entrepreneurship behaviors.

Equations (3) dan (4) can be rewritten to express the
cross-section threshold regression model as follows:
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IB, = (B,EB, + % X)I(EB.<y) + (B,EB+1,X)I(EB,<v)
te ()

EB. = (B,IB. + 1 X)I(IB.<v) + (B,IB+1 X )I(IB.<7)
te (4

EB in the Equation (5) and IB in the Equation (6) are the
threshold variables. X denotes explanatory variables,
namely: A, F, and L. The y shows the unknown threshold
parameter, while /(.) equals an indicator function of
low or high regime. Meanwhile, ¢ is the error term.

The Equations (5) and (6) can be formulated in
threshold form, resulting in:

l)

1 1 1
B =kﬂ0+ﬂlEBi+ﬂ2Xi+g‘ EBi

IN
=
[ —

2 2 2
ﬁ0+ﬂ1EBi+ﬂ2Xi+s4, EB . >y

1 1

IN
~

1 1 1

5 =<ﬂ0+ﬂ1[Bi+ﬁ2Xi+gi, IB;‘ ]
2 2 2
ﬂ0+ﬁllBi+/}2Xi+g,, B . >y

i
i i

B', equals the parameter for millennial farmers with
a low regime, while p? denotes the parameter for
millennial farmers with a high regime.

Amir (2015), Wanyonyi & Bwisa (2015), Faria &
Mixon (2016), Khoshmaram et al. (2020), Li et al.
(2022), Puspitasari et al. (2022), and Wijayanti et al.
(2022) elaborated the significant impact of innovative
and entrepreneurial behaviors on agricultural business.
The condition indicates that innovative behavior will
stimulate entrepreneurial behavior, and vice versa.
Therefore, this study investigates the causality between
those variables. Besides, the farmer characteristics will
be set as explanatory variables such as age of farmer,
number of family, and farm size. The causality between
those variables by considering farmer characteristics
can be formulated into a research framework (Figure

).

Age of farmer Innovative behaviour
Number of family
—>
. Entrepreneurial
Farm size —> behaviour

Figure 1. The research framework
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The research framework can be written in the form of

hypothesis development as follows:

H1: Innovative behavior and entrepreneurship behavior
have two-way causality

H2: The age of the farmer has a significant impact on
innovative (entrepreneurial) behavior

H3: The number of the family has a significant impact
on innovative (entrepreneurial) behavior

H4: The farm size has a significant impact on innovative
(entrepreneurial) behavior

RESULTS
The Main Result

This study selects two dependent variables innovative
behavior (IB) and entrepreneurial behavior (EB).
Besides, there are three independent variables, namely:
the age of the farmer (A), the number of families (F),
and farm size (L). The descriptive statistics of those
variables can be seen in Table 2. The table points out
that the minimum values of IB and EB are about 28
and 52, respectively. Meanwhile, the maximum values
of the two variables are 54 and 79, respectively. The
condition means that the value of EB is higher than that
of IB.

The farmers have an age between 17-43 years old.
Interestingly, they have several families between 1 —

Table 2. Descriptive Statistics
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6 persons. In addition, the farm size is between 500-
15000 square meters.

The relationship between innovative work and the
entrepreneurial behaviors of millennial farmers in
Boyolali and Klaten Regencies can be explored using
a causality approach. Therefore, the Granger Causality
test was applied with the results as shown in Table 3.
This table reveals that innovative behavior (IB) has a
one-way causality to millennial farmers’ entrepreneurial
behavior (EB) at the 10% significance level with lag
1. This finding means that a higher level of innovative
behavior will have implications for increasing the
entrepreneurial behavior of millennial farmers.

Age of millennial farmers (A) has a one-way causality
to innovative behavior at the 1% significance level with
lag 1 and 2. This means that an increase in the age of
millennial farmers can lead to an increase in innovative
behavior. However, millennial farmer age only has
a one-way causality to entrepreneurial behavior at
the 10% significance level with lag 2. The difference
in the causality results of millennial farmers’ age on
innovative and entrepreneurial behavior shows that
innovation is faster than entrepreneurship. Furthermore,
the number of family members of millennial farmers
(F) has a one-way causality to entrepreneurial behavior
at the 10% significance level with lag 1. Consequently,
millennial farmers need family support to achieve a
faster entrepreneurial behavior process and level.

Variables Mean Std Dev. Min. Max.
Innovative behavior (IB) 41 6 28 54
Entrepreneurial behavior (EB) 71 7 52 79
Age of farmer (A) 32 7 17 43
Number of family (F) 4 1 1 6
Farm size (L) 3121 2614 500 15000

Table 3. Results of Granger Causality Test Estimation

Variables Lag 1 Lag?2
IB causes EB (3.14)* -

A causes IB (9.13)%** (7.78)***
A causes EB (2.79)*
F causes EB (3.51)* -
Observations 41

Note: The t-statistics are reported in the parentheses (). ***, ** and * are the significant level at the 1%, 5% and 10%,

respectively
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Table 4 reveals the threshold levels of innovative work
and entrepreneurial behaviors among millennial farmers
in the Boyolali and Klaten regencies. The threshold
level of innovative work is 34. This condition indicates
that the level of innovative behavior of millennial
farmers in both regions is relatively low. In addition, this
level of innovative behavior can have implications for
the level of entrepreneurial behavior. Meanwhile, the
farmland ownership factor significantly and positively
affects entrepreneurial behavior under Global OLS and
Regime 2. The number of family members significantly
and positively impacts entrepreneurial behavior under
Regime 1. The total number of observations is 43
respondents, distributed as follows: 7 respondents in
Regime 1 and 36 respondents in Regime 2.

Furthermore, the threshold level of entrepreneurial
behavior is 71. This confirms that the level of
entrepreneurial behavior is relatively high. In addition,
the threshold estimation results based on Regime
2 explain that all family characteristic factors have
positive implications for the level of innovative
behavior of millennial farmers. For example, farmers’
age and the number of family members significantly
and negatively affect the level of innovative behavior.
Conversely, farm size has a significant and positive
impact on the level of innovative behavior. The total
number of respondents is 43, with 22 respondents in
Regime 1 and 21 respondents in Regime 2.

Indonesian Journal of Business and Entrepreneurship,
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Robustness Check

The estimation results of the Granger Causality Test
and Cross-Section Threshold Regression show that
the factors of family characteristics can determine the
level of innovative behavior of millennial farmers. In
contrast, these factors are not proven to significantly
affect millennial farmers’ entrepreneurial behavior.
Therefore, a robustness check using cross-section
estimation could be performed on the estimation
findings.

Table 5 describes the results of the cross-section
estimation of the millennial farmers’ innovative and
entrepreneurial behaviors in the Boyolali and Klaten
Regencies. The table reveals that the farmer’s family
characteristics determine the level of innovative
behavior of millennial farmers. For example, the
farmer’s age and the number of family members have
a significant and negative effect on millennial farmers’
innovative behavior level. This means that a higher age
and number of family members can create a relatively
lower quality of innovative behavior. In contrast, the
farmland area has a significant and positive impact
on the innovative behavior of millennial farmers.
Consequently, a larger farmland area can encourage an
increase in the quality of millennial farmers’ innovative
behavior.

Table 4. Threshold levels of innovative work and entrepreneurial behaviors of millennial farmers

Threshold Level of Innovative Work (IB)  Threshold Level of Entrepreneurship (EB)

Global OLS  Regimel Regime2  Global OLS Regimel Regime?2
(9<=34) (9>34) (9<=71) (9>71)
Intercept 70.135%**  77.616%*%*  74.502%**  5]1.029%** 37.959%**  56.699%**
(4.170) (25.191) (5.061) (4.377) (5.226) (6.163)
A -0.089 -1.044 -0.106 -0.186 -0.069 -0.342*
(0.129) (0.919) (0.115) (0.127) (0.122) (0.182)
F 0.208 8.112%** -0.868 -1.575%* 0.229 -2.038**
(0.900) (2.472) (1.013) (0.721) (1.039) (0.857)
L 0.002** -0.002 0.003*** 0.002%** 0.002** 0.002%**
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
R-squared 0.257 0.601 0.105 0.299 0.257 0.308
Heteroscedasticity Test (P-Value) 0.424 0.168
Threshold Estimate 34 71
0.95 Confidence Interval [32,47] [63,77]
LM-test for no threshold 7.475 7.623
Bootstrap P-Value 0.312 0.250
Observation 43 7 36 43 22 21

Note:

1. The standard errors are reported in parentheses. ***, ** and * indicate significance at 1%, 5% and 10% levels, respectively.
2. The dependent variable of a threshold level of innovative work is entrepreneurship
3. The dependent variable of a threshold level of entrepreneurship is innovative work
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Table 5. Results of Cross-Section Estimation
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Variables 1B EB

C 50.39 (13.59)*** 67.25 (15.76)***
A -0.17 (-2.06)** 0.02 (0.18)

F -1.43 (-1.90)* 0.15(0.18)

L 0.01 (1.80)* 0.01 (1.63)
Adjusted R-squared 0.14 0.01
F-statistics 3.36%* 1.14
Observations 43 43

Note: The t-statistics are reported in the parentheses (). ***, ** and * are the significant level at the 1%, 5% and 10%,

respectively

The findings of causality contribute to the existing
literature on innovative work and entrepreneurship
behaviors for millennial farmers. However, the
literature is concerned with enhancing and identifying
the determinant factors of innovative work and
entrepreneurship behaviors in agricultural business
(Amir, 2015; Wanyonyi & Bwisa, 2015; Faria &
Mixon, 2016; Khoshmaram et al. 2020; Li et al.
2022; Puspitasari et al. 2022; and Wijayanti et al.
2022). Consequently, the findings can be stimulated to
estimate the certain (optimal) level of innovative work
and entrepreneurship behaviors. Therefore, this study
estimates the threshold levels of these behaviors for 43
farmers using Cross-Section Threshold Regression.

This study reveals that a higher level of innovative
work leads to a higher level of entrepreneurial behavior
in millennial farmers. Besides, the age of millennial
farmers stimulates a higher level of innovative work.
In particular, innovative work can also be determined
by farmer family characteristics. There are two factors
affecting farmer innovative work the uncertain nature of
the agricultural sector (climate and market uncertainty)
and the explosion of pests. The implementation of an
innovative practice can be stimulated by the trust of
farmer families. For example, one of the millennial
farmers in Mriyan Village stated that after his
grandfather handed over the management of coffee land
to him, he began to explore the land by intercropping
with pepper plants. Likewise, the increase in the age of
farmers is in line with the increase in their innovative
work. Furthermore, intercropping by farmers increases
their ability to apply risk management in their farms.
Kahan (2012) noted that intercropping is a form of risk
management in farming. The farmer experience will
stimulate their creativity in the work (Li, 2022).

Furthermore, the level of entrepreneurial behavior is
more than the level of innovative work. The condition
means that the millennial farmers can adopt and practice
entrepreneurship in agricultural business. They have a
long-run business orientation to improve the quality of
life and enhance agricultural productivity. However,
they still face some constraints to enlarge the size of
agricultural businesses using innovative work. The
constraints include the limited programs of training
and empowerment for farmers from the local and
central governments, the limited business capital under
low-interest rates for farming, and the higher level of
uncertainty in agricultural business such as climate
change and technology. Therefore, policymakers
should pay more attention to stimulating and facilitating
millennial farmers’ farming to guarantee a higher level
of entrepreneurship and innovative behaviors in the
long run.

The current literature argues that entrepreneurial
behavior at the village level can be determined by
politics, social networks, and economics (Handono et
al. 2023). In the context of the progress of agricultural
business, entrepreneurial behavior can be linked
with innovative behavior. Other previous empirical
studies also emphasized the significant contribution
of innovative behavior (work) and entrepreneurial
behavior on farmers/agriculture. For example,
Dahiya & Raghuvanshi (2022) set five determinants
of innovative work behavior including opportunity
exploration, idea generation, information investigation,
idea championing, and idea implementation and
application. Moreover, Adobor (2020) found that
relatively tight social structures and relatively low
institutional quality hindered farmers’ entrepreneurial
processes. The acceleration of farmers’ knowledge
of agricultural entrepreneurship and technology is
difficult to achieve.
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Interestingly, the farming families contributed
significantly to business and entrepreneurship processes
(Wilson & Tonner, 2020). Iza & Dentoni (2020)
determined several factors that stimulated farmer
entrepreneurship consisting of proactiveness, risk-
taking, innovativeness, and entrepreneurial intentions.
Janker et al. (2021) noted that the entrepreneurial
identity can elaborate a farmer’s entrepreneurial
behavior. They found that work well-being is more
appropriate to be conducted than conventional work.
Conventional work has difficulty in accelerating
entrepreneurship, diversification, and innovativeness.

Managerial Implications

The managerial implications can be illustrated in
two ways. First, the millennial farmer communities
can strengthen the quality of institutions to enhance
innovative work and entreprencurial behaviors.
Second, the head of millennial farmer communities
can collaborate with governments and non-government
institutions to maintain the quality of innovative work
and entrepreneurial behaviors.

CONCLUSIONS AND RECOMMENDATIONS
Conclusions

This study investigates the
innovative work and entrepreneurship behaviors by

considering the family characteristics of millennial
farmers in the Boyolali and Klaten Regencies. The

causality between

family characteristics of millennial farmers are set as
explanatory variables including the age of the farmer,
the number of families, and farm size. The number
of observations is 43 millennial farmers. Besides, the
Granger Causality Test and Cross Section Threshold
Regression are employed. The findings reveal that
innovative work behavior has a one-way causality
with entrepreneurship behavior. In particular, the age
of the farmer has a one-way causality with innovative
work behavior. Furthermore, the threshold levels of
innovative work and entrepreneurship behaviors were
about 34 and 71, respectively. The condition means that
the level of entrepreneurship behavior is higher than
innovative work behavior. The family characteristics
(age of farmer, number of families, and farm size)
contribute significantly to the innovative work behavior
of millennial farmers.

Indonesian Journal of Business and Entrepreneurship,
Vol. 10 No. 2, May 2024

Recommendations

Millennial farmers can enhance the level of innovative
work and entrepreneurship behaviors in the long
run. The local governments should facilitate and
assist in the process of improving innovative work
and entrepreneurship by millennial farmers. Further
study can consider constructing a composite index
of innovative work and entrepreneurship behaviors
for millennial farmers. The composite index can be
utilized to control and evaluate the past, current, and
future levels of innovative work and entrepreneurship
behavior of millennial farmers.

FUNDING STATEMENT: This research did not
receive any specific grant from public, commercial, or
not-for-profit funding agencies.

CONFLICTS OF INTEREST: The author declares
no conflict of interest.

REFERENCES

Abun D, Foronda SLGL, Belandres MLV, Agoot F,
Magallanez T. 2018. Measuring entrepreneurial
knowledge and entrepreneurial intention of
Abm Grade Xii, Senior High School Students of
Divine Word Colleges in Region I, Philippines.
EPH - International Journal of Educational
Research 2(1): 65-73. https://doi.org/10.53555/
ephijer.v2il.51

Adobor H.2020. Entrepreneurial failure in agribusiness:
evidence from an emerging economy. Journal
of Small Business and Enterprise Development
27(2): 237-258. http://doi.org/10.1108/
JSBED-04-2019-0131

Aguilar-Gallegos N, Mufioz-Rodriguez M, Santoyo-

Cortés H, Aguilar-Avila J, Klerkx L. 2015.

Information networks that generate economic

value: A study on clusters of adopters of new

or improved technologies and practices among
oil palm growers in Mexico. Agricultural

Systems 135: 122-132. http://doi.org/10.1016/j.

agsy.2015.01.003

MT. 2015. Entrepreneurial Behavior and

Innovative Behavior: A Conceptual Clarification.

The Asian Journal of Technology Management

8(2): 160-171. http://doi.org/10.12695/

ajtm.2015.8.2.7

Bappenas. 2014. Analisis Rumah Tangga, Lahan, dan

Amir

316l



Usaha Pertanian di Indonesia: Sensus Pertanian
2013. Jakarta: Direktorat Pangan dan Pertanian
Kementerian ~ Perencanaan =~ Pembangunan
Nasional/ Badan Perencanaan Pembangunan
Nasional.

Bui TH, Nguyen TL, Tran M, Nguyen TA. 2020.
Determinants  Influencing  Entreprencurial
Intention among Undergraduates in Universities
of Vietnam. Journal of Asian Finance, Economics
and Business 7(7): 369-378.

Central of Statistics. 2023.
Perekonomian Indonesia 2023 (Indonesian
Economic Report 2023). Jakarta: Central Bureau
of Statistics.

Cofre-Bravo G, Engler A, Klerkx L, Leiva-Bianchi
M, Adasme-Berrios C, Caceres C. 2019.
Considering The Farm Workforce As Part Of
Farmers’ Innovative Behaviour: A Key Factor In
Inclusive On-Farm Processes Of Technology And
Practice Adoption. Experimental Agriculture
55(5): 723-737. https://doi.org/10.1017/
S0014479718000315

Dahiya R, Raghuvanshi J. 2022. Validation of
innovative work behaviour scale: Indian apparel
manufacturing sector. Asia Pacific Management
Review 27: 120-136. https://doi.org/10.1016/].
apmrv.2021.06.002

De Jong J, Den Hartog D. 2008. Innovative Work

and  Validation.

Working paper November 2008. Zoetermeer:

SCALES-initiative (SCientific AnaLysis of

Entrepreneurship and SMEs). The Netherlands

Ministry of Economic Affairs.

Bureau Laporan

Behavior:  Measurement

De Jong J, Den Hartog D. 2010. Measuring Innovative
Work Behaviour. Creativity and Innovation
Management 19: 23-36. https://doi.org/10.1111/
j-1467-8691.2010.00547.x

Djurfeldt G. 1996. Defining and Operationalizing
Family Farming from a Sociology Perspective.
European Society for Rural Sociology.
Sociologia Rurdis 36(3): 340-351.

Dumasari. 2014. Kewirausahaan Petani dalam
Pengelolaan Bisnis Mikro di Pedesaan. Jurnal
Inovasi dan Kewirausahaan 3(3): 196-202.

Endres AM, Woods C. R. 2010. Shumpter’s Conduct
Model of the Dynamic Entrepreneur: Nature,
Scope and Distinctiveness.  Journal —of
Evolutionary Economic 20(4): 583-607.

Faria JRIM, Mixon FG. 2016. Farmer-Entrepreneurs,
Agricultural Innovation, and Explosive Research
and Development Cycles Jodo. Administrative

Indonesian Journal of Business and Entrepreneurship,
Vol. 10 No. 2, May 2024

Sciences 6(13): 1-11.

Handono SY, Hidayat K, Purnomo M, Toiba H. 2023.
Entrepreneurial Dynamics and Typology in
Rural Development. AGRARIS: Journal of
Agribusiness and Rural Development Research
9(2): 174-194. https://doi.org/10.18196/agraris.
v9i2.336

Hansen B. 2000. Sample Splitting and Threshold
Estimation. Econometrica 68(3): 575-603.

Heliawaty. 2020. The social capital and innovative
behaviors of the farmers in Bantaeng Regency.
1OP Conference Series Earth and Environmental
Science  486(1):  012043.  https://doi.org/
10.1088/1755-1315/486/1/012043

Hermans F, Chaddad F, Gagalyuk T, Senesi S, Balmann
A. 2017. The emergence and proliferation
of agroholdings and mega farms in a global
context. International Food and Agribusiness
Management Review 20(2): 175-186. https://
doi.org/ 10.22434/IFAMR2016.0173

Iza CLB, Dentoni D. 2020. How entreprencurial
orientation drives farmers’ innovation differential
in Ugandan coffee multi-stakeholder platforms.
Journal of Agribusiness in Developing and
Emerging Economies 10(5): 629-650. https://
doi.org/10.1108/JADEE-01-2020-0007

Janker J, Vesala HT, Vesala KM. 2021. Exploring
the link between farmers’ entreprencurial
identities and work wellbeing. Journal of Rural
Studies 83: 117—-126. https://doi.org/10.1016/j.
jrurstud.2021.02.014

Kahan D. 2012. Entrepreneurship in Farming. Food
and Agriculture Organization Of The United
Nations Rome 2012. www.fao.org/publications

Khoshmaram M, Shiri N, Shinnar RS, Savari M. 2020.
Environmental Support and Entrepreneurial
Behavior among Iranian Farmers: The Mediating
Roles of Social and Human Capital. Journal of
Small Business Management 58(5): 1064—1088.
https://doi.org/10.1111/jsbm.12501

Lukes M. 2013. Entrepreneurs as innovators: A multi-
country study on entrepreneurs’ innovative
behavior. Prague Economic Papers 1: 72-84.
https://doi.org/10.18267/j.pep.441

Li H, Qi N, Li Z, Ma W. 2022. The Relationship
Between Farmers’ Entrepreneurial Behavior and
Macroeconomics Based on the Probit Regression
Model and Entrepreneurial Psychological
Capital. Frontiers in Psychology 13: 1-12.

Li X, Li X, Ding S. 2022. How do Internet applications
affect process innovation in  Chinese

17



manufacturing companies? Economic Research-
Ekonomska Istrazivanja: 1-22. https://doi.org/
10.1080/1331677X.2022.2120045

Malibari MA, Bajaba S. 2022. Entrepreneurial
leadership and employees’ innovative behavior:
A sequential mediation analysis of innovation
climate and employees’ intellectual agility.
Journal of Innovation & Knowledge 7: 1-10.

Mukti GW, Rochdiani D, Setiawan 1. 2022. Pertanian
Berorientasi Kewirausahaan: Faktor Pemicu
Generasi Muda Memulai Bisnis Pertanian
(Entrepreneurship-Oriented Agriculture:
Triggering Factors For Young Generation to Start
Agriculture Business). MIMBAR AGRIBISNIS
8(1): 228-247

Nurlaela S, Euriga E, Hermawan R, Fortuna PED.
2023. Young Farmers’ Entrepreneurship during
the Covid-19 Pandemic. AGRARIS: Journal of
Agribusiness and Rural Development Research
9(1): 1-14. https://doi.org/10.18196/agraris.
v9i1.102

Puspitasari K, Prabawati AMS, Setiani R. 2022.
Investigating the entrepreneurial behaviour
of farmers to encourage the development of
horticultural agribusiness clusters: The case
of shallot farmers in Solok Regency, West
Sumatera. IOP Conf. Ser.: Earth Environ. Sci.
1063 012038.

Shah STH, Shah SMA, Gohary HE 2022. Nurturing
Innovative Work Behaviour through Workplace
Learning among Knowledge Workers of
Small and Medium Businesses. Journal of the
Knowledge Economy 13(1): 1-24. https://doi.
org/doi.org/10.1007/s13132-022-01019-51 3

Silva G. 2017. Millennials in agriculture - Part 1.
https://www.canr.msu.edu/news/millennials_in
agriculture part 1.

Srirahayu D, Ekowati D, Sridadi AR. 2023. Innovative
work behavior in public organizations. A4
Systematic Literature Review 9(2): 1-11.

Supatminingsih T, Tahir T. 2022. Analisis Minat
Petani Muda Dalam Berwirausaha Pada Bidang
Pertanian Tanaman Kopi di Desa Osango
Kabupaten Mamasa. Journal of Economic
Education and Entrepreneurship Studies 3(1):
277-293

Sudaryanto T , Purba HJ, Rachmawati RR , Erwidodo,
Dermoredjo SK, Yusuf ES, Nuryantono N,
Pasaribu SH, Amalia S, and Amin M. 2021.

Indonesian Journal of Business and Entrepreneurship,
Vol. 10 No. 2, May 2024

Three decades of agricultural and rural
transformation in Indonesia. /OP Conf. Series:
Earth and Environmental Science 892 (2021)
012056. doi:10.1088/1755-1315/892/1/012056

Syahyuti. 2016. Relevansi Konsep dan Gerakan
Pertanian Keluarga (Family Farming) Serta
Karakteristiknya ii Indonesia (Family Farming
Concept and Movement Relevance and Their
Characteristics in Indonesia). Forum Penelitian
Agro Ekonomi 34(2): 87-101.

Udin, Shaikh M. 2022. Transformational Leadership
and Innovative Work Behavior: Testing the
Mediation Role of Knowledge Sharing and
Work Passion. Jurnal Dinamika Manajemen
13(1): 146-160.

Wanyonyi NJ, Bwisa H..2015. Factors Influencing
Entrepreneurial Behavior Among Farmers:
A Case Of Cabbage Farmers In Kiminini
Ward. [International Journal of Technology
Enhancement and Emerging Engineering
Research 3(9): 143—148.

Walder P, Sinabell F, Unterlass F, Niedermayr A,
Fulgeanu D, Kapfer M, Melcher M, Kantelhardt
J. 2019. Exploring the Relationship between
Farmers’ Innovativeness and Their Values
and Aims. Sustainability 11 (5571): 1-15;
do0i:10.3390/sul1205571

Widiyanti E, Setyowati N, Ardianto DT. 2018. Young
generation’s perception on the agricultural
sector. [OP Conference Series: Earth and
Environmental Science 200(1): 1-4. https://doi.
org/10.1088/1755-1315/200/1/012060

Wijayanti 1K, Putri DD, Hardiyanto F, Mulyani
SA, Rahayuniati. 2022. Characteristics and
entrepreneurship  behavior of  strawberry
farmers in Serang Village, Karangreja District,
Purbalingga. E3S Web of Conferences 361.
https://doi.org/ 10.1051/e3sconf/202236101002

Wilson J, Tonner A. 2020. Doing family: The
constructed meanings of family in family farms.
Journal of Rural Studies 78: 245-253. https://
doi.org/10.1016/j.jrurstud.2020.06.002

Yaglie-Perales RM, Pérez Ledo P, March-Chorda I.
2020. The unexpected profile of agricultural
innovators: evidence from an empirical
study. New Medit. Mediterranean Journal of
Economics, Agriculture and Environment 1(2):
84-100. https://doi.org/10.30682/nm2002f

318l



