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ABSTRACT: The rapid growth of urbanization in urban areas raises doubts about the future of urban
farming. However, urban farming can survive due to the ability of urban farming to innovate in
expanding its functions in various factors that hinder it. Farmers as actors need to be empowered with
various knowledge and technological innovations. The purpose of the study was to analyze the
simultaneous and partial effect of variables on land area, risk-taking courage, farmer's age, and sources
of information on technological innovation in urban farming farmers in the digital economy era, what
factors are dominant, and analyze the effect of technological innovation on farmers' income —survey
research method with OLS Multiple Regression of primary data analysis technique on 70 respondents.
The result of the research is that the source of information has a significant effect on technological
innovation and is the dominant factor with a value of B =57.6%. In contrast, the variables of land area,
risk-taking courage, and age have no effect. Technological innovation has a significant impact on
income. The research finding is that technological innovation in urban farming is not influenced by land
area, age of farmers, and risk-taking courage but predominantly by sources of information that have
implications for farmers' income.
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INTRODUCTION integration, and mutual sustainability (Orsini
etal., 2013; Georgescu, 2018).

One of the dominant factors that
continue to motivate people to carry out
agricultural businesses in urban areas is the

The rapid growth of urbanization
raises doubts about the future of agriculture.
Urbanization encourages the conversion of
undeveloped land into built-up land. The

agricultural sector is considered unsuitable for economic factor in the form of its contribution
urban  development  (Anggrahita & to household income (Ammatillah et al,

Guswandi, 2018). The leading cause is 2018). Another opinion also explains that the

urbanization, and the non-natural reason is primary motivation for households to do

the lack of government attention to urban urban farming is to get financial benefits
agriculture, which is reflected in the public (Poulsenetal, 201,5)' ) o

policies that have been set (Campbell, 2016). Urban. agriculture is not only hmlte:'d
However, urban agriculture can survive due to overcoming food  sufficiency ~amid

to the ability of urban agriculture to expand competition for scarce resources such as water
agricultural functions amid various factors and land but also the presence of agriculture

that hinder it (Orsini et al, 2013). Urban in urban areas provides positive values that
y , have an impact on the ecological and

agriculture provides opportunities for i o
economic sustainability of the urban

improved  food supply, ecology,
environmental health, local economies, social
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regions (Fauzi et al., 2016; Susilastuti, 2017;
Georgescu, 2018). There are signs of
development opportunities; urban
agriculture needs to be strengthened, one of
which is a technological innovation to
compete in the digital economy era. Although
the economic contribution to the regional
economy is low at only 0.08 percent in DKI
Jakarta (BPS DKI Jakarta Province, 2019),
another advantage that is economically
invaluable but can be quantified is the
ecological function that can produce nitrogen,
energy-saving in soil, and roots, and the
positive impact in preventing runoff
(Georgescu, 2018).

Innovation is defined as new ideas
and practices, not only limited to objects or
goods produced but also include ideology
and beliefs leading to change in all life forms
(Hanafie, 2010). Technology and innovation
must be implemented and carried out by
farmers in this digital economy era so that
agriculture must also be digital, not only from
its human resources (Susilastuti et al., 2018)
but also to be active in technological
innovation (UMN, 2016).

Technological innovation is the
adoption or process of changing behavior,
either in the form of knowledge, attitudes, or
skillsin a person after receiving an innovation.
Factors that affect the speed of adopting
innovations include the size of the farm
owned and controlled, income level, courage
to take risks, age, level of participation in
groups/ organizations outside their
environment, activities to seek information
and new ideas, resources information used
(Hanafie, 2010; Abu & Soom, 2016).

Farmers, as managers and farmers,
make decisions in each of their activities. The
courage to take risks with careful calculations
is one element of decision-making.
Technological innovation has risks for an
activity (Hanafie, 2010). The right decision to
innovate is one indicator of business success.

Farmer's age is related to work
experience. Experienced farmers have policies
in decision-making (Salim et al, 2019).
However, with the development of
information  technology, the younger
generation is faster to innovate. Therefore, it is
necessary to know the influence of age on the
development of digital technology today.
Sources of information are a determining
factor in technology development, and
excellent and faithful will produce
instructions or guidelines for technology
development, namely as a source of ideas for
innovating. Sources of information are not
only for improving cultivation systems. Abu
and Soom (2016) state that the resilience of
urban farmers is also influenced by access or
sources of information about credit and
marketing.

Information technology is vital in
facilitating the process of exchanging
information quickly without time and space
and can be accessed by everyone (Susilastuti
et al,, 2018). Urban farming farmers struggle
to get the necessary support to strengthen
their business management and marketing,
capture market share, lack market
information, and cope with shocks (Abu &
Soom, 2016; Dasaraju et al., 2020).

Various efforts to increase farmers'
household income are one of the main goals
in the dynamics of sustainable national
development. They have become an
important thing to pay attention to because
considering the pressure of the threat of
poverty on farming communities. Various
efforts to increase farmers' household income
are one of the main goals in the dynamics of
sustainable national development and have
become an important thing to pay attention to
because of the pressure of the threat of
poverty on farming communities (Dumasari,
2014; Susilastuti, 2017).

Implementing technological
innovations in urban farming should be easier
because farmers always use them for

51



sales, marketing, and so on. Technology

adoption is influenced by farmers'
knowledge, experience, and access to
technology (Marino et al., 2012).

Agricultural productivity in urban
farming is seen not only in farmer competence
but mainly in land, courage to take risks, age,
and sources of information. By knowing the
factors  that influence  technological
innovation, it is hoped that the development
of urban farming can provide high actual
income, not spend income on applying
technological innovation.

The aims of this research are 1).
Analyzing the simultaneous and partial
effects of land variables, risk-taking courage,
age, and sources of information on
technological innovations of urban farming
farmers in the digital economy era; 2).
Analyzing what factors are dominant among
land, courage to take risks, age, and sources of
information on technological innovations of
urban farming farmers; and 3) — analyzing the
effect of technological innovation on the
income of urban farming farmers.

MATERIALS AND METHODS

The study was conducted in the DKI
Jakarta area, which was determined
purposively. Survey research with an
affordable sample of 70 urban agricultural
farmers who meet the following criteria: 1).
Using social media, such as WhatsApp,
Instagram, and so on; 2). As a managing
farmer for owned or leased land. Quantitative
data collection techniques use a list of
questions, both manual and google form.

The independent variables are land
area, courage to take risks, age of farmers, and
sources of information, while technological
innovation is the dependent variable in the
first model. Technological innovation is
proxied recursively to farmers' income as the
second dependent variable in the second
model. Both equation models were analyzed

using multiple linear and straightforward
linear regression methods (Ghozali, 2018).

RESULTS AND DISCUSSION
Descriptive Analysis

The types of agricultural businesses
carried out by farmers are very diverse; most
are ornamental plant entrepreneurs, 38.6%,
and the second most are small land
agricultural entrepreneurs, with as much as
229% of vegetables. It illustrates that urban
agricultural businesses are still dominated by
horticulture businesses, namely ornamental
plants, and fresh vegetables. It is the opinion
of Georgescu (2018) that urban agriculture
provides fresh vegetables and urban
ornamental plants.

The age range of farmers is between
21-65 years and the most are 41-50 years old as
much as 33%. The existence of young farmers
is very encouraging. However, there is a need
for government support, especially in terms of
capital. It has implications for government
policies in providing support to novice
farmers (farm bill policy), which should be
focused on young farmers who are expected
to contribute a lot to increasing agricultural
production rather than old, novice farmers
starting a business in the agricultural sector
for investment purposes (Susilowati, 2016).
This opinion is also supported, where age, can
influence a person to respond to something
new. A period in the productive category is
said to be more accessible and more open to
accepting innovations with technological
advances (Prasetyo et al., 2019).

Farmers' education is at most SMA,
which is as much as 50%. The level of
education affects the ability to think and
encourages someone to want to know and
seek experience so that the information
received will become knowledge. According
to Susilastuti et al. (2018), technology adoption
is influenced by education level.
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This will assist in empowering
communities to provide better access to
natural resources and improve agricultural
technology, banking, and financial services.
Technology adoption can be essential in
fighting urban poverty and promoting
sustainable ~ development by creating
information-rich and livelihood-supporting
societies (Mendhe et al., 2020).

The range of land area is 10 m? to more
than 100 m?, the most land area is 11-50 m?, as
much as 43%. Land optimization needs to be
done by planting through vertical, stratified,
and other systems. This is very useful for
agricultural development, which is expected
to increase and overcome the food needs of
urban residents and other ecological benefits
(Prasetyo et al., 2019). Optimal land use is also
available in urban agriculture to integrate
various functions in densely populated areas
while simultaneously meeting residents'
specific needs and preferences and protecting
the environment (Lovell, 2010).

Farmer income data shows the range
of fewer than 5 million rupiahs to more than
100 million rupiahs per month, at most less
than 5 million per month, as much as 51.4%.
Farmer income is directly related to land
productivity (Susilastuti, 2017).

Table 1. F Test Results Model 1

Classic assumption test

The classical assumption test of model
one and two shows that the model meets the
Residual Normality Test through the
histogram and P-P plot graph where the
points spread around the line and follow a
diagonal line which means the data is
normally distributed (Ghozali, 2018). The
multicollinearity test resulted in a VIF value
<10 and a tolerance value > 0.10 for all
variables, so it was concluded that there was
no multicollinearity (Haslinda & Majid, 2016).
The autocorrelation test was detected using
the Durbin-Watson test, with the result that
there was mno positive or negative
autocorrelation with a new value of 1.627 in
model 1 and 0.831 in model 2 (Ghozali, 2018).
The scatterplot test found a pattern formation,
meaning that heteroscedasticity has occurred
in the regression model in both model one
and model 2 (Salim et al., 2019).

Simultaneous Effect Test

The results of the F test show a P value
0.000 (0.05), meaning that simultaneously the
variables of land, courage to take risks, age,
and sources of information significantly affect
technological innovation (Table 1)

ANOVAP
Model Sum of df Mean Square F Sig.
Squares
1 Regression 262.981 4 65.745 19.848 .0002
Residual 215.305 65 3.312
Total 478.286 69

Source: Primary Data Processed (2021)

Based on Table 2, the value of the
coefficient of determination (R? adj.) is 0.522,
which indicates that simultaneously the
variables of land, risk-taking, age, and sources

of information can explain their influence on
technological innovation by 52.2%, while
47.8% 1is explained by other variables not
studied.
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Table 2. R2Test Result Model I

Model Summary®

Model R R Square Adjusted R Std. Error of the
q Square Estimate
1 7422 .550 522 1.627
Source: Primary Data Processed (2021)
Partial Effect Test not affect technological innovation.

Based on the t-test (Table 3), the
variables of land, courage to take risks, and

Meanwhile, for the source of information
variable, the P-value is 0.000 (0.05), which
means it is significantly positive for

age of each P-value (0.05), means that it does technological innovation.
Table 3. t Test Result Model |
Coefficients?
Unstandardized Standardized
Coefficients Coefficients t Sig.
Model B Std. Error Beta
1 (Constant) 6.338 1.554 4.078 .000
Land -.005 .090 -.007 -.057 955
Courage to take risks 185 .108 225 1.716 091
Age .002 .018 .007 .087 931
Source of 494 .097 576 5.108 .000
information
Source: Primary Data Processed (2021)
Based on Table 3, the multiple linear regression equation is formulated as follows:
Inov. Tech = 6,338 — 0,005Land + 0,185Risks + 0,002Age + 0,494Information
Based on the above equation, it canbe  independent variables are considered

interpreted as follows: (1). The constant value
of 6.338 (positive) means that if the value of
the independent variables (land, courage to
take risks, age, and sources of information) is
equal to zero or fixed, then technological
innovation is worth 6.338 units; (2). Land
coefficient = -0.005, meaning that if the land
variable increases by 1 unit while the other
independent  variables are considered
constant, the technological innovation
variable decreases by 0.005 units; (3). The
coefficient of courage to take risks = (.185,
which means that if the courage to take risks
increases by 1 unit and other independent
variables are considered constant, then the
technological innovation variable increases by
0.185 units; (4). The magnitude of the age
coefficient = 0.002, which means that if the age
variable increases by 1 unit and other

constant, then the amount of the technological
innovation variable increases by 0.002 units;
(6). Information Source Coefficient= 0494,
meaning that if the information source
variable increases by 1 unit and the other
independent variables are considered
constant, then the technological innovation
variable increases by 0.494 units.

Dominant Factor Test

The Beta coefficient (Table 3) for the
information source variable is 0.576 or 57.6%
50%. It shows that the source of information is
the dominant factor influencing technological
innovation in urban farming,

The Effect of Technological Innovation
on the Income of Urban Farming
Farmers

54



The P-value of the recursive Y variable () to

significant and positive effect on the income of

the Income variable is 0.18<a (0.05) (Table 4). urban farming farmers.
It means that technological innovation has a
Table 4. F Test Result Model I
ANOVAP
Model Sum of df Mean Square F Sig.
Squares
1 Regression 47.208 1 47.208 5.870 .0182
Residual 546.864 68 8.042
Total 594.071 69

Source: Primary Data Processed (2021)

Based on Table 5, the value of the
coefficient of determination (R2) is 0.079
indicating the effect of technological

Table 5. R2 Test Result Model II

innovation on income is only 7.9%, and the
remaining 92.1 percent is influenced by other
factors not examined.

Model Summary?®

Model R R Square Adjusted R Std. Er.ror of the

Square Estimate
1 .282a .079 .066 2.83586

Source: Primary Data Processed (2021)

Table 6. t Test Result Model 11
Coefficients
Unstandardized Standardized
Model Coefficients Coefficients t Sig.
B Std. Error Beta

1 (Constant) 15.183 3.391 4.478 .000
Y Rekursif 424 175 282 2.423 .018

Source: Primary Data Processed (2021)

Based on Table 6, the regression equation is formulated as follows:

Income = 15,183 + 0,424 Technological Innovation

Based on the regression equation
above, it can be interpreted as follows: 1). The
constant value of 15,183 (positive) means that
if the value of the Technological Innovation
variable is equal to zero or stable, then the
income is 15,183 units; 2). The technological
innovation coefficient = 0.424, which means
that if the technological innovation variable
increases by 1 unit, then the income variable
increases by 0.424 units.

The results of the variable analysis of
the land area, courage to take risks, age of
farmers, and sources of information
significantly affect technological innovation
with a coefficient of determination of 52.2%. It
shows that land area, courage to take risks,
age of farmers, and sources of information are
essential factors in developing technological
innovation in urban farming. Other factors
influence technological innovation, for
example, community, idea-seeking activities
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(Hanafie, 2010), adoption and education
processes (Susilastuti et al., 2018), institutions,
and the role of government (Salim et al., 2019),
and others.

The variable land area analysis results
are harmful and have no significant effect on
technological innovation in urban farming. It
shows that land area is not absolute in
developing technological innovations in
urban agriculture. Land in urban agriculture
can be increased efficiency and productivity
by maximizing utilization through increasing
vertical land area, increasing the cropping
index, and utilizing underutilized space
(Sastro, 2016; Hakim, 2020). Urban agriculture
is defined simply as using narrow land,
whereas modern farming is a vertical
agriculture system on limited land
(Georgescu, 2018). Quantitatively, the land is
not easily expanded for various reasons
(Salim et al., 2019). The negative coefficient on
the land area can be explained that increasing
land area productively requires other factors
that must be met, for example, the availability
of capital, labor, cultivation systems, and
other production inputs (Susilastuti, 2017).

The analysis results of the risk-taking
variable have a positive value but have no
significant effect on technological innovation
in urban farming. Farmers' courage to take
risks with measuring indicators, namely
courage to take risks, readiness to take risks,
willingness to try, and information
technology as challenges are still needed in
making technological innovation decisions in
urban farming. According to Hanafie (2010),
risk analysis is necessary in every innovation
decision-making to minimize business losses.
Farmers' courage in taking risks is influenced
by the business environment and individual
conditions of farmers (Rahmawati & Triyono,
2017), education (Susilastuti et al., 2018), and
business experience (Salim et al, 2019).
Government and farmer institutions also
influence the adoption of technology and

good management practices (Mariano et al.,
2012; Salim et al., 2019).

The analysis results of the variable age
of farmers are positive and have no significant
effect on technological innovation in urban
farming, It means that farmers of various ages
can follow technological innovation in urban
farming; however, the older the farmers, the
wiser they will be in making decisions in
technological innovation. Length of farming
provides work experience and influences
decision-making and farmer productivity
(Salim et al., 2019).

The farmers in this study were in the
productive age range, namely, 21-65 years,
and most were 41-50 years old, as much as
33%. The existence of young farmers may lack
potential due to a lack of ability to adapt
information (Dewi, 2011) and difficult
challenges, namely capital problems
(Susilowati, 2016). However, in the use of
information technology in the digital
economy era, being a young farmer has its
advantages, namely becoming an internet
user. In accordance with data from Kuncoro's
explanation (2020) that the penetration of
internet users in 2018 based on age was
highest at the age of 20-24 years (88.5%); 25-29
years (82.7%); 30-34 (76.5%); 35-39 years
(68.5%); 4044 years (514%); 4549 years
47.6%); 50-54 years (40.9%); 55-59 vyears
(40%); 60-64 years (16.2%); and 65 and over
(8.5%) (remark: ignoring internet users aged
5-19 years).

The analysis results of the information
source variables are positive and significantly
affect technological innovation in urban
farming. It means that the availability of
various sources of information with
measuring indicators is the search for
information, community, types, and benefits
of information media that significantly affect
technological innovation in urban farming.

According to Rachmawati & Sadikin
(2014), accessible sources of information that
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can disseminate or convey information can
accelerate the progress of agricultural
businesses in urban farming technology
innovations. It is indicated by the magnitude
of the Beta value of the Information Source,
which is 0576 or 57.6%, so the source of
information is the dominant factor in the
development of technological innovation.
Sources of information are essential in the
development of urban farming of the
perpetrators; this is because businesses in
Indonesia have recently been faced with
marketing difficulties and a lack of
management and technology skills. And
inadequate business networks in running
their business (Theodora et al., 2021). Today's
agriculture is directed at market-oriented
agriculture to increase farmers' income so that
information about agricultural technology
that is considered adequate and efficient is
necessary (Rachmawati & Sadikin, 2014).
Thus, the source of information will become
an intelligent factory, and increased
automation becomes a critical path to be taken
in the market (Ravi & Chelliah, 2021).

Technological innovation in urban
farming does not directly affect the income of
urban farming farmers. This is because
technological innovation cannot have a direct
effect when applied to urban farming.
Therefore, with a recursive approach,
technological innovation is transformed into
recursive technological innovations that can
affect the income of urban farming farmers
(Salim et al., 2020).

The results of the analysis of the effect
of technological innovation on farmers'
income have a positive and significant
contribution. The invention produces
knowledge, skills, and attitudes that affect
behavior change in technology adoption
(Hanafie, 2010) so that farmers can use
technological innovations (Fatchiya et al.,
2016).

If we look at the conditions in the field,
on average, urban farming farmers in DKI

Jakarta apply technological innovations
independently or with their respective farmer
groups and have not been coordinated,
resulting in the income generated is not
optimal. According to Mariano et al. (2012)
and Salim et al. (2019), farmer institutions and
the role of government contribute positively
to farmers' income.

In the development of information
technology in the digital economy era,
Indonesia has the most significant digital
economy potential in Southeast Asia. It is
projected that by 2025, the value of digital
economy transactions will reach around Rp.
1,826 trillion. It is also supported by high
internet users, where internet penetration in
2019 by region is on the island of Java with a
percentage of 55%. The devices connected
daily to the internet are smartphones/cell
phones (Kuncoro, 2020). It is a challenge and
opportunity for urban farming farmers who
need the application of technological
innovations in addition to affecting income
and minimizing the occurrence of problems,
such as global competitiveness, inability to
adopt new technology, and market access
(Somalaraju, 2020). The threat of market
competition is the main factor affecting
internet  marketing and e-commerce
(Kuncoro, 2020).

Far et al. (2020) argues that in the
current era of competition, it is not
agricultural commodities that compete but
the people behind the product. Thus,
increasing farmers' income is part of the
primary goal of national development to
improve people's living standards because
growing farmers' income is an indicator of
farmers' welfare. Suppose the application of
technological innovation can run. In that case,
it can provide economic benefits by providing
more profitable agricultural products, social
benefits such as the effect of reducing
unemployment, and  blessings  on
environmental preservation, which align with

57



the concept of sustainability development
(Wuryaningrat, 2016). In the current
condition, where Covid-19 is still a pandemic,
urban farming farmers must continue to be
encouraged to build resilience or increase
their income. This is done in several ways:
utilizing trade to increase farmer productivity
and income (Torero, 2020).

CONCLUSION

Technological innovation in urban
farming is influenced by land variables,
courage to take risks, age, and sources of
information ~ with a  coefficient  of
determination (R?adj.) of 0.552. Technological
innovation in urban farming is partially not
influenced by the variables of land area,
courage to take risks, and the farmer's age.

The information source variable has a
significant and positive effect on technological
innovation in urban farming and is the
dominant factor with a value of 57.6%. Thus,
the development of technological innovation
is strongly influenced by farmers' availability,
presence, and reach of information sources.

Technological innovation recursive
proxy has a significant and positive effect on
farmers' income; thus, farmers' income will

increase  with increasing technological
mnovation.
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