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Abstract

Over the past few decades, agricultural land sustainability on the peri-urban areas face a threat to the
agricultural land conversion, especially on the peri-urban areas of Pekalongan City. The sustainability
of agricultural land is determined by the level of farmers’ perception. Therefore, this research was
conducted to determine the factors that influence farmers’ perceptions toward agricultural land
sustainability in peri-urban areas of Pekalongan City. The peri-urban areas of Pekalongan City were
selected by purposive sampling method with a total sample of 90 farm owners and cultivators. Data
were analyzed using OLS (Ordinary Least Square) regression model. The results have shown that the
factors influencing farmers’ perceptions toward agricultural land sustainability in the peri-urban area of
Pekalongan City were farmers’ knowledge, farmers’ land tenure and access to information. Based on
the results of the study, the variables of farmers’ knowledge and land tenure had a negative impact,
while the access to agricultural information had a positive impact on farmers’ perceptions. These results
have the implication for farmers, that their perceptions can be improved by making advances to the
quality of agricultural land in the suburbs, reducing both production and price risks and increasing the
intensity of counseling or training related to agricultural activities in the suburbs of Pekalongan City.
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waste decomposer, a groundwater filter medium,
a flood control zone and a supporting zone for
sustainability of wetland ecosystem (Jamal and

INTRODUCTION

Agricultural land essentially has many

strategic economic, social and ecological roles.
Socially and economically, agricultural land is the
land that is able to produce and meet the food
needs of the population (Didomenica and Gordon,
2016; Rezai et al., 2016). In addition, the strategic
role of agricultural land is closely related to the
environmental aspects or ecological aspects. In
terms of ecological aspect, the strategic role of
agricultural land is the function of agricultural
land as a buffer zone of pollution caused by
economic activities in the city center, an organic
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Mortez, 2014; Ramzi et al., 2017). The three
strategic roles of agricultural land are interrelated
with each other. Therefore, the sustainability of
agricultural land can be seen from three
dimensions of sustainability, namely the
economic, social and ecological dimensions
(Sulewski et al., 2018).

Ecological conditions of agricultural land will
support the increase in farm production. This will
improve the economic value of agricultural
land and increase participation, as well as
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farmer satisfaction from the social dimension
(Hasanshahi et al., 2015). However, over the past
few years, the existence of agricultural land faces
a major menace to the massive and consistent
conversion of agricultural land, especially the
land in the peri-urban area, without the exception
of agricultural land in peri-urban of Pekalongan
City. Data from the Central Statistics Agency in
the period of 2011-2015, Indonesia experienced
an average conversion of agricultural land by
0.11% per year. The average was far lower than
the average conversion of agricultural land that
occurred in urban areas in the City of Pekalongan
which reached 1.81% (BPS-Statistics of
Pekalongan Municipality, 2018).

Pekalongan City experienced consistent
agricultural land conversion from 1989 to 2017
with a decrease in agricultural land area of
44.16% during the period (BPS-Statistics of
Pekalongan Municipality, 2018). The agricultural
land conversion in the city area will spread to peri-
urban areas. This is known as the phenomenon of
urban expansion or urban sprawl (Sudirman,
2012). Urban sprawl will subsequently trigger the
trade-offs on agricultural land use, causing the
rent of land use to be higher (Daulay et al., 2016;
Sumarga and Hein, 2016). The phenomenon of
urban sprawl will increasingly impact on the
existence of agricultural land along with the
increase in population and the increase in
variation of population needs (Jiang and Zhang,
2016; Yasar and Siwar, 2016).

Various factors can influence agricultural
land conversion in the peri-urban areas. One
of these factors is the positive or negative
views or perceptions of farmers toward the
agricultural land sustainability in the peri-urban
areas that they own and manage. The higher the
farmer's perception toward the sustainability of
agricultural land in peri-urban areas, the higher
the level of sustainability of the agricultural land.
Conversely, the lower the farmer's perception of
the agricultural land sustainability in peri-urban
areas, the lower the level of sustainability of
agricultural land.

Perception can be interpreted as a process of
someone's activity in receiving information
through the senses and then giving the impression,
judgment, opinion, feeling and interpreting
something based on the information presented
from the source (Kawung et al., 2016). Perception
includes objects around humans that are captured
through sensory devices and projected on certain

parts of the brain so that the humans can observe
the objects (Duwit et al., 2015). Perception begins
when a person receives a stimulus from the
outside that is captured by one’s assisting organs
and then enters the brain, in which a process of
thinking takes place, which ultimately manifests
in an understanding (Aulifia et al., 2016).
Perception is a cognitive process that allows one
to interpret and understand the surrounding
environment. Therefore, perception becomes a
very important thing that will be experienced by
someone when getting a particular stimulus from
the surrounding environment. The stimulus can be
in the form of various changes that occur in the
surrounding environment or other social
phenomena that are accepted by a person.
Perception allows a person to act according to the
stimulus he or she receives (Faridhavin et al.,
2016).

Research related to farmers’ perceptions of the
sustainability of agricultural land needs to be
improved in order to increase the sustainability of
agricultural land in the suburbs of Pekalongan
City. The farmers’ perception of the sustainability
of agricultural land in the suburbs of Pekalongan
City will determine the behavior of farmers to
maintain the sustainability of agricultural land
(Creemers et al., 2019). The increasingly high
level of farmers’ perceptions of the sustainability
of agricultural land will encourage farmers to
more easily adopt new technologies that can
improve the sustainability of their farming
activities (Kietbasa et al., 2018).

A research in Brazil has reported that the
higher level of farmers' perceptions influences
their decisions to continue maintaining the
sustainability of the farms they manage (da Motta
and Ortiz, 2018). A study conducted in Bali
Province related to farmers’ perceptions of
sustainable agricultural food land protection
policies using the Ordinary Least Square (OLS)
method has shown that the factors that influence
farmers’ perceptions of policies on sustainable
food agricultural land protection are farming
culture, attitudes toward change, self-confidence,
courage risk, level of intelligence, rationality,
cooperation, role in farmer groups and the
intensity of counseling or socialization related to
Sustainable Food Agricultural Land Protection
(Perlindungan  Lahan Pertanian  Pangan
Berkelanjutan/PLP2B) (Suharyanto et al., 2017).

In addition, research in Bogor City/Regency
area with a correlation test has highlighted that
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farmers’ perceptions of government support in
implementing sustainable agricultural systems are
closely related to the level of formal education and
land tenure (Virianita et al., 2019). Higher levels
of farmers’ education and land tenure have a
strong relationship in improving farmers’
perceptions. A research in Brazil, using a binary
probit regression model, has concluded that
farmers’ decision to receive environmental
services payment is influenced by farmers’
perceptions of their environmental conditions
(da Motta and Ortiz, 2018).

A research in the Jogja Hydroponic
Community confirms that perceptions of
hydroponic development are influenced by
activeness, experience and the role of admin
(Aulifia et al., 2016). In addition, a research
related to companions' perceptions of the
implementation of the UPSUS PAJALE (special
effort for increasing production of rice, maize and
soybean) Program in the Special Region of
Yogyakarta has exemplified that perceptions
can be influenced by the knowledge. The
higher knowledge has a positive impact on the
increase in perceptions (Faridhavin et al., 2016).
The research confirms that the higher level
of perception shows increasingly positive
perception.

A study in Pakistan shows that farmers
have negative perceptions of agricultural
insurance programs and with the probit model
typifies that education factors and previous
credit programs influence farmers’ perceptions
related to agricultural insurance programs
(Ghazanfar et al.,, 2015). Another study in
Ethiopia using the probit regression model
concludes that farmers’ perceptions of climate
change are influenced by location, gender, age,
education, soil fertility status, climate change
information and access to credit services
(Habtemariam et al., 2016).

Previous studies did not discuss the factors that
influence farmers’ perceptions toward the
agricultural land sustainability in the peri-urban
areas. This aspect, however, is very important to
scrutinize because agricultural land on the peri-
urban areas is vulnerable to the conversion of
agricultural land. Therefore, this research was
carried out to fill the gap among the previous
studies, to determine the factors that influence
farmers’ perceptions of the agricultural land
sustainability in the peri-urban areas of
Pekalongan City, Central Java.

MATERIALS AND METHOD

This research was conducted in the suburbs
of Pekalongan City. Pekalongan suburbs were
determined as research locations using
the purposive sampling technique because
Pekalongan City had experienced massive and
consistent conversions of agricultural land for
several decades. Pekalongan City experienced a
conversion of agricultural land by 55.84% during
the period of 1989-2017 (BPS-Statistics of
Pekalongan Municipality, 2018). Therefore, the
conversion of agricultural land occurring in urban
areas was very potential to spread-out to suburban
areas due to the expansion of urban areas
(Ustaoglu and Williams, 2017). The suburban
area is an area located between two regions with
different environmental conditions, namely
between an area with an urban appearance and an
area with a rural appearance (Fauzan et al., 2017;
Sari and Santoso, 2017). Therefore, the suburbs
of the city in this study are areas that are outside
the Pekalongan City area, but are directly adjacent
to Pekalongan City. The Pekalongan suburbs
cover four sub-districts, namely Batang and
Warungasem, which are the administrative areas
of Batang Regency, and Buaran and Tirto, which
are the administrative areas of Pekalongan
Regency.

The number of respondents in this study was
determined using the Slovin method with the
following formula (Haryanto et al., 2018):

N
" 1+ Ne?
Where:
n = Number of samples;
N = Total population;
e = Margin of error

The total population of farmers in the suburbs
of Pekalongan City is 849 farmers. The margin of
error was set at 10%. Therefore, the respondents
of this study were 90 farmers, who were divided
proportionally in each location of study
(24 respondents from Batang Sub-district, 21
respondents from Warungasem Sub-district, 14
respondents from Buaran Sub-district and
31 respondents from Tirto Sub-district). The
respondents were selected using the simple
random sampling method. The data retrieval
was conducted by interview using a questionnaire
carried out in May-June 2019.
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The method used to determine the factors
influencing  farmers’ perceptions of the
sustainability of agricultural land in the peri-
urban areas of Pekalongan City was the
OLS model. The factors include farmers’
knowledge, farmer education, land tenure and
access to agricultural information. The variables
of farmers’ perceptions of the sustainability of
agricultural land in the peri-urban areas of
Pekalongan City cover the process of filtering,
organizing, interpreting various forms of
information  about the sustainability of
agricultural land in the suburbs. The higher level
of farmers’ perception shows that farmers’
perception is increasingly positive towards the
sustainability of agricultural land in the suburbs of
Pekalongan City. Farmers’ knowledge about

agricultural activities is all the insights that
have been held by respondents about agriculture,
which are sourced from formal education,
experience, internet, environment, mass media,
radio, etc. In this study, the farmers’ knowledge
was measured using a Likert scale. The variable
of farmers’ education was the last level of
formal education taken by respondents until the
research activities were carried out and measured
in units of years. The land tenure is the area
of agricultural land owned and managed by
farmers and measured in hectares. The access
to agricultural information is the level of ease
of farmers in finding agricultural information and
this variable was measured using a Likert scale.
The regression model used in this study can be
written as follows:

LN (Perception) = a0 + al LN (Knowledge) + a2 LN (Educ) + a3 LN (LT) + a4 LN (AAD

Expected sign of the estimation: al, a2, a3, a4 >0

Where:

Perception = Farmers’ perception (%)

Knowledge = Farmers’ knowledge about agriculture activity (%)
Educ = Farmers’ education (years)

LT = Land tenure (ha)

AAl = Farmers’ access to agricultural information (%)

Regression analysis can be done if it meets the
classical assumptions, so that the best model
which has the BLUE characteristic (Best Linier
Unbiased Estimator) can be obtained. Testing this
classic assumption includes testing for normality,
multicollinearity and heteroscedasticity. The
normality was examined using the Jarque-
Bera test by comparing the value of Jarque-Bera
statistic to chi-squared table. Residuals are said to
be normally distributed if the Jarque-Bera statistic
is greater than chi-squared table. Normality test is
a test in the research data to find out whether
the type of data collected in the field is in
accordance with the theoretical distribution
(normal distribution). A good regression model is
to have a residual value that is normally
distributed. The multicollinearity test was done by
using a correlation test between the independent
variables in the model. This multicollinearity
assumption is fulfilled when the correlation
coefficient between the independent variables is
less than 0.80. Multicollinearity test was
conducted to test whether the regression analysis
model found an influence between independent

variables. A good regression model is a regression
model in which there is no correlation between
independent variables. The heteroscedasticity
test was carried out using the White test.
If the value of Obs* R-squared does not exceed
the critical chi-square value (X?) at the
chosen level of significance, then the regression
model is homoscedasticity. The heteroscedasticity
test was conducted in this study with the
aim to find out whether in the regression
model variance and residual inequalities
occured in one observation to another
observation. A good regression model is
homoscedasticity, that is, variants and residuals,
one observation to another is fixed (Gujarati,
2004).

RESULTS AND DISCUSSION

Normality test

Tests were carried out using the Jarque-Bera
Test analysis method. The results of normality
testing in the regression model used can be seen
in Figure 1.
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Series: Residuals
Sample 1 90
Observations 86
Mean -1.25e-15
Median 0.002623
_ Maximum 0.280220
Minimum -0.336411
Std. Dev. 0.124775
Skewness -0.071815
Kurtosis 2.565083
Jarque-Bera  0.751721
ﬂ Probability 0.686698
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Figure 1. Jarque-Bera test results of farmers’ perception model

Figure 1 demonstrates that the Jarque-Bera
Probability value was 0.687. The value was
greater than the value of a = 1%, so that Ho stating
a normally distributed residual failed to be
rejected. This denotes that the residual regression
model used to determine the factors that influence
farmers’ perceptions toward the agricultural land

sustainability in peri-urban areas of Pekalongan
City have normal distribution.

Multicollinearity test

The multicollinearity test results of the
regression model used in this study are presented
in Table 1.

Table 1. Multicollinearity test results of farmers’ perception model

Knowledge Educ LT AAl
Knowledge 1.000000 0.233345 0.011595 0.340714
Educ 0.233345 1.000000 0.221496 0.211470
LT 0.011595 0.221496 1.000000 0.034173
AAl 0.340714 0.211470 0.034173 1.000000

Table 1 summarizes that all independent
variables in the regression model of farmers’
perceptions of the sustainability of agricultural
land in the peri-urban areas of Pekalongan City
had a correlation coefficient value that was
smaller than 0.80. This indicates that the analyzed
model does not have a multicollinearity problem
because there is no strong correlation between the

independent variables.

Heteroscedasticity test

The results of heteroscedasticity testing on the
regression model of farmers’ perceptions of the
sustainability of agricultural land in the peri-urban
areas of Pekalongan City are demonstrated in
Table 2.

Table 2. Heteroscedasticity test results of farmers’ perception model

F-statistic 1.549915 Prob. F (14.71) 0.1160
Obs*R-squared 20.13076 Prob. Chi-Square (14) 0.1261
Scaled explained SS 13.97464 Prob. Chi-Square (14) 0.4516

Table 2 shows that the probability value of
Obs*R-squared was 0.126. The probability value
of Obs*R-squared was greater than a. = 1% so that
Ho stating the variance of a constant-value error
term failed to be rejected. This confirms that the
model tested does not have a heteroscedasticity
problem or the model has homoscedastic
characteristic.

Factors affecting farmers’ perceptions of the
agricultural land sustainability in peri-urban
of Pekalongan City

Multiple linear regression analysis is an
analysis conducted to determine the causal
relationship between independent variables on the
dependent variable. The analysis in this study was
used to determine the factors influencing the high
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and low perceptions of the farmers on the
sustainability of agricultural land in the peri-urban
areas of Pekalongan City. The independent
variables tested in this study were the knowledge
of farmers related to agricultural activities they
manage variable (%), farmers’ education level
(year), farmers’ land tenure (ha) and farmers’
access to agricultural information (%), while the

dependent variable was farmers’ perception of the
sustainability of agricultural land in the peri-urban
of Pekalongan City variable, expressed in percent.
The results of multiple linear regression analysis
of farmers’ perceptions toward agricultural
land sustainability in the peri-urban areas of
Pekalongan City can be seen in Table 3.

Table 3. Factors affecting farmers’ perceptions of the agricultural land sustainability in peri-urban of

Pekalongan City

Independent variables Expected sign  Coefficient  t-statistic Prob t-statistic
Knowledge + -0.173" -1.922 0.058
Educ + -0.002 -0.044 0.965
LT + -0.038™ -2.393 0.019
AAI + 0.066™" 2.741 0.008
Constanta +/- 4.595™" 12.407 0.000
R-squared 0.152
Adjusted R-squared 0.110
F statistic 3.630
Prob (F statistic) 0.009

Fokk

Note:
the error rate of 10% (0=0.10)

Table 3 exhibits that the F value of statistics in
the regression model used was 3.630. This value
had a statistical F probability of 0.009. F statistical
probability value of 0.009 was smaller than o =
1%, meaning that Ho, showing no effect of
independent variables on the dependent variable
simultaneously was rejected. These results
indicate that the independent variables in the
model used in this study have a simultaneous
influence on the dependent variable, namely
farmers' perceptions of the sustainability of
agricultural land in the peri-urban areas of
Pekalongan City.

Table 3 also shows the adjusted R-squared
value of the model used at 0.110. This value
means that by 11.00%, the variation of the farmer
perception variable on the sustainability of
agricultural land in the peri-urban areas of
Pekalongan City can be explained by the
independent variables contained in the regression
model, while the remaining 89.00% is matched by
other variables outside the research model. The
adjusted R-squared value was quite low. This
shows that there are still other variables outside
the model that affect the level of farmers’
perceptions of the sustainability of agricultural
land in the suburbs of Pekalongan City. Other
variables outside this research model that might
influence farmers’ perceptions toward the

significant at the error rate of % (a=0.01); ™ significant at the error rate of 5% (a=0.05); " significant at

sustainability of agricultural land in the suburbs of
Pekalongan City are farm income, risk level of
farming, the role of farmer groups in the suburbs
(Suharyanto et al., 2017; Virianita et al., 2019).
In Table 3, it can be seen that the constant
value having a probability of 0.000 < a (0.01)
indicates that if the independent variable in the
model is considered constant or worth zero, then
the influence of other variables outside the model
on the farmers’ perception variable is 4.595. If
other variables outside the model increase by 1%,
then the farmers’ perception of the agricultural
land sustainability in the peri-urban of Pekalongan
City will increase by 4.595%. In addition, in the t
test, it is known that the variables that have a
significant effect on farmers’ perceptions include
farmers’ knowledge, farmers’ land tenure and
access to agricultural information by farmers.
Table 3 also presents that farmers’ knowledge
regarding agricultural activities in the peri-urban
areas of Pekalongan City had a regression
coefficient of -0.173. The regression coefficient
shows a significance value of t (prob t-statistic) of
0.058. The significance of t was less than a 10%,
so that Ho expressing no effect of the variable
farmers’ knowledge regarding agricultural
activities to the farmers’ perceptions variable was
rejected. This shows that the farmers’ knowledge
variable about agricultural activities has a
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significant effect on farmers’ perceptions.
However, the regression coefficient of the
knowledge variable about agricultural activities is
negative, meaning that an increase in farmers’
knowledge of agricultural activities will reduce
farmers’ perceptions of the agricultural land
sustainability in the peri-urban areas of
Pekalongan City. These results are not in
accordance with the expected sign that has a
positive value.

A research in the Special Region of
Yogyakarta has reported that knowledge has a
positive influence on the formation of perception.
The higher knowledge will support the formation
of positive perceptions (Faridhavin et al., 2016).
This discrepancy can be caused by the
environmental conditions that do not support
agricultural activities in the peri-urban areas of
Pekalongan City, so that farmers’ knowledge is
not in accordance with the farmers’ expectations
to obtain high production yields.

The agricultural environments in the peri-
urban areas of Pekalongan City mostly have low
environmental quality. This is due to excessive
use of fertilizers, thus polluting the environment
of agricultural land (Pradika et al., 2019). In
addition, agricultural land has been intruded by
sea water and contaminated by industrial waste
(batik and jeans). Sea water intrusion and
industrial waste pollution cause agricultural land
to be vulnerable to damage and trigger a decrease
in production and productivity of cultivated plants
(Werner et al., 2013; Delsman et al., 2014).
Damage to the quality of agricultural land due to
sea water and industrial waste causes soils to
become acidic. This damage can be overcome by
using superior seeds that are resistant to high
salinity, as well as planning and improving the
quality of irrigation system (Erfandi and
Rachman, 2011; Saturday, 2018).

The variable famers’ education (Educ) had an
insignificant effect on farmers’ perception, with
significance value of t bigger than alpha 1%, 5%
and 10%. This shows that the level of education
does not have a significant influence on the
formation of farmers’ perceptions toward the
sustainability of agricultural land in the suburbs.
The average level of education of farmers in the
suburbs of Pekalongan City is still very low,
ranging between O and 6 years. Low education
level will hamper the process of delivering
information to farmers in the suburbs (Faridhavin
etal., 2016).

Table 3 shows that the variable farmers’ land
tenure had a probability value or significance
t value of 0.019. This value was smaller than the
alpha value of 5% and this means the value of Ho,
which states no influence from the variable
farmers’ land tenure to the farmers’ perceptions is
rejected. These results illustrate that the variable
farmers’ land tenure has a significant effect on
farmers' perceptions. The regression coefficient of
land tenure variable was -0.038, which signifies
that any increase in the farmers’ land tenure
variable can reduce farmers’ perceptions toward
the agricultural land sustainability in peri-urban
areas of Pekalongan City. This result is not in line
with the expected sign.

A research in Jember Regency has reported
that agricultural land is the most important asset
for farmers so that wider land ownership can have
a positive impact on the increase in profits derived
from farming activities undertaken (Rondhi and
Adi, 2018). However, the agricultural land
managed by farmers is increasingly widespread
and as a consequence, this increases the risk of
farmers in carrying out farming activities on
the peri-urban areas, both the risk of crop failure
due to pests and plant diseases, or due to
environmental conditions that are not suitable for
growing plants and the risk of selling prices of
agricultural products come down during the
harvest (Purbiyanti et al., 2017; Prasada et al.,
2018).

The risks in farming activities can be
overcome by implementing an agricultural
insurance program to protect farmers against the
risks and uncertainties in the production process
due to environmental conditions that do not
support the cultivation of crops (Septian and
Anugrah, 2014). Risks related to the price of
agricultural products can be managed by
implementing a floor price program scheme or
Government Purchase Price (GPP) scheme that
takes sides and benefits to the farmers (Clay et al.,
2018).

Table 3 summarizes that farmers’ access to
agricultural information (AAI) had a significant t
value of 0.008. The significance value of t was
smaller than the alpha value of 1%, so that Ho,
which signifies no influence of farmers’ access to
agricultural information on farmers’ perceptions,
was rejected. These results indicate that farmers’
access to agricultural information influences the
farmers’ perceptions. The regression coefficient
on agricultural information access was 0.066.
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This coefficient means that any increase in access
to agricultural information will lead to an increase
in farmers’ perceptions of the sustainability of
agricultural land in the peri-urban areas of
Pekalongan City. Therefore, access to agricultural
information for farmers needs to be improved so
their perceptions of the agricultural land
sustainability on the peri-urban areas can be
enriched and the existence of agricultural land can
also be sustained. This access to information can
be improved by increasing counseling and
training for farmers about farming activities that
are run in the peri-urban areas of Pekalongan City
(Obaniyi et al., 2014).

CONCLUSIONS

The results of this study have shown that
the variables of farmer's knowledge and farmer's
land tenure have reversed effects (negative sign)
on farmers’ perceptions toward agricultural
land sustainability in peri-urban areas of
Pekalongan City, while access to agricultural
information has a direct influence (positive sign)
on farmers’ perceptions. The improvement of
their perceptions toward the agricultural land
sustainability in peri-urban areas of Pekalongan
City can be made by increasing the quality
of agricultural land by making improvement
on agricultural irrigation channels, reducing
production risk (using salinity-resistant seeds) and
price risk (implementing Government Purchase
Price) and increasing the access of the farmers to
agricultural information.
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