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ABSTRACT

The agricultural sector plays a significant role in the Indonesian economy and local’s livelihood. One
of the major stakeholders in agriculture is the smallholder farm sector. Large number of these
smallholder farmers (SHF) produces vegetables for commercial and subsistence purposes but they have
limited access to agriculture resources including labor, technology and other inputs. The purpose of this
study is to identify socio-economic characteristics, agricultural farming practices and environmental
variables influencing smallholder’s sustainable vegetable production in the villages of Situdaun and
Cinangneng located in the sub-district of Tinjolaya, Bogor regency, West Jawa. The study uses
descriptive and ordinal logistic regression analysis. Drawing on a sample of 96 households, the study
shows that sustainable production of vegetables is mainly affected by the low quality of agriculture
inputs, excessive rainfalls and lack of financial resources. The findings in the paper reveal that, based
on the output from logistic regression; crop rotation, agriculture training, member of a farmer’s group
and land size are the significant variables influencing SHF production. Crop rotation and agriculture
training are dominant variables that positively influenced SHF. Member of a farmer’s group and land
size negatively influenced SHF vegetable production. The study also established that by providing
institutional requirement such as infrastructure improvement, subsidized fertilizers, pesticides, seeds,
soft loans and other necessary services for vegetable farming to ensure constant and sustainable
production. Given the dominance of smallholder sector in the economy, the effective utilization of
these resources will hinge on the implementation of a set of policies that would allow smallholders to
seek greater specialization and improve their produce.

Keywords: smallholder farmers, sustainable vegetable production, socio-economic,agricultural and
environmental constraints, logit analysis

INTRODUCTION

Indonesia has a large smallholder agriculture
sector as in many other developing countries in
Asia and the pacific. Agriculture contributes the
Indonesian national economy, accounting for 15%
of gross national product (Statistic Agency, 2012).
Contribution of agriculture sector to exports was
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4% in 2012. Smallholder farmers in Indonesia are
involved in a variety of economic activities, as
part of complex livelihood strategies (IFAD, 2010;
Altieri, et. al. 2012). Smallholder farmers in
Indonesia generally practice mixed-cropping
systems, cultivating both annual and perennial
crops to produce rice, vegetables, fruits and other
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staples (Roshetko et. al. 2012). Many smallholders
face challenges related to crop production. These
include lack of access to sufficient and productive
land for expansion, sufficient water, modern
irrigation system, mechanization, cheaper and
good quality inputs, transport logistics and market
information  (Hazell, 2011; Sahara, 2012;
Wickramasinghe, 2012, Thapa, et. al. 2011).
Because of these conditions they are unable to take
advantage of the opportunities offered by markets
and it is also a reason that although they feed the
world but their own households are amongst the
poorest of the poor. Smallholder farmers choose
crops that grow faster and require less investment
(Gabre-Madhin,2009). In this regard vegetables
are one of the best choices to grow but it needs
best management and care to store and sell it.

This study will steam the need for awareness
among smallholder farmers towards sustainable
agriculture with a focus on identifying the possible
solution(s) for the constraints (socio-economic,
agricultural and environmental) affecting small
holder farmers’ production and possible
suggestions through which they can further
improve their yield sustainability.

Justification of the Study

Indonesia has a 246 million total population of
which nearly 17 million are smallholders, most of
which are often vulnerable to external shocks
emerging from weather and access to other
agricultural inputs (labor, technology, finance,
fertilizers, pesticides and best management
practices etc.), which keeps them in perpetual
poverty. The contribution of smallholder farmers
into Indonesian economy is fairly good which
needs to be improved by providing the basic needs
to the smallholder farmers to assure sustainable
use of land. They cannot be ignored because of
their huge number and contribution to agricultural.
Research Objectives

The overall research objective of the study is to
identify the characteristics of smallholder
agriculture practices related to sustainability, what
constraints they are facing and how to cope with
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those hurdles in order to assure sustainable

production from their lands?

The specific research objectives are as follows;

1. To identify agricultural sustainability related
farming practices of vegetable growing
smallholder farmers

2. To identify factors (social, economic, and
environmental) that influence smallholder’s
vegetable production?

RESEARCH METHODOLOGY

Study Area and Sample Size Selection

The survey was conducted in two sample villages
namely Situdaun and Cinangneng located in sub-
district Tinjolaya of Bogor Regency. A sample
household survey technique was selected to
accomplish the study and was carried out in July-
August 2013. Villages were chosen purposively
and respondents were randomly selected according
to their potential for vegetable production. A total
of 96 households were selected in two sample
villages for interview (Figure 1; Appendix 2).
Data Analysis

Data was analyzed in two sections i.e. descriptive
data analysis and logistic regression analysis.

From the survey, descriptive statistics on
demographic information including age, gender,
and marital status, size of the household and
landholding sizes of the smallholder farmers is
provided.

Using farmers and farm characteristics, an ordinal
logistic regression model was estimated to
determine the dependency of yield on crop
rotation, pesticide use, fertilizer use, agricultural
training, member of a farmer’s group, access to
market information, age of the household, gender,
education, size of the household, time spent in
agriculture and land holding size. Both dependent
and independent variables were assigned specific
codes (Table 1).
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RESULTS AND DISCUSSION

Socio-economic Profile of Smallholder Farmers
In this study information on socio-economic
profile (Table 2) of the smallholder farmers were
collected. Indicators used for percentage analyses
of those indicators were age, gender, education
level, marital status and size of the household.

Out of total 96 smallholder farmers that were
interviewed 13.54 % were in the age category of
20-29 years old, 22.91% in 30-39, 26.04% in 40-
49, while 37.5% smallholder in the 50 and above
age category. Out of the total sample; 22.91%
respondents were female and 77.09% were male.
The traditional gender imbalance dominated by
males associated with farming was present in
smallholders growing vegetables. In terms of
education, the findings showed that of the
stallholders, 10.41% had 0-2 years of education,
followed by 75.0% with 3-5 years of education
and 14.59% had 6 or above years of education.
The survey also investigated that 96.87%
smallholders were married and 3.13% unmarried.
For household size, 45.83% smallholders were in
1-3 people’s category, 48.95% in 4-7 following by
5.22% in 8 or more people living in one household
category. The survey discovered that 34.37%
smallholder were involved in farming (both
agriculture and horticulture) for less than 10 years,
26.04% of the sampled respondents were involved
in farming between 11-20 years, followed
by16.67% of them between 21-30 years and 22.92
in the age category of 31 or above.

Landholding Sizes of the Smallholders

The landholding size in the study area is less than
average farm size in Indonesia as reported in the
agricultural census of 2003 and 2013. According
to the census, farm considered as small farms are
about 0.79 ha (Statistic Agency, 2003; Sahara,
2012).

The findings reveal that of out of the total
smallholders interviewed, 14.58% have the land
size of less than 1000m.square, 68.75% have land
size between 1000-5000m.square, 15.62% have
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more than 5000m.square while 1.04% respondents
did not know his agricultural land size. The
average holding size of the farmers in the survey
area was 4466.15m"2 or (+ 0.45ha).
Environmental Characteristics of Smallholder
Farmer’s Agriculture Practices

The study (Table 3) also comprises of farming
practices vegetable growing smallholders do
related to agricultural sustainability which is one
of the main concerns of smallholder farming.
From the survey, it was observed that 87.5%
farmers were satisfied with the quality of their
vegetables while 12.5% were not because of its
bad taste and reduced size problems as a major
problem. The smallholders believed those
problems could be controlled by disease control
and its vector. Out of total farmers interviewed,
95.83% sampled respondents were using
pesticides to control diseases following by 4.17%
that were not using any kind of pesticides. Crop
rotation is considered to one of the important
technique of modern sustainable agriculture
because it gives soil time to use its nutrients in a
sustainable manner. In our sampled farmers 84.37
respondents were rotating crops each time they
wanted to do agriculture while 15.63% were
growing the same kind of vegetables without
rotating it to another crop type.

In terms of soil analysis it was very interesting to
know that none of the sampled smallholders have
ever analyzed their soil in order to know its
suitability for the desired vegetable crop. It was
also believed that smallholders are normally
exposed to seasonal shocks like droughts, floods
and heavy rainfalls which destroy their vegetables
and other crops (Wickramasinghe, 2012). Results
showed that 44.79% smallholders had never
experienced any drought, flood or heavy rainfalls,
37.5% had experienced disturbance from
excessive rainfalls, 11.45% from floods and 6.25%
from droughts. According to 99.06% respondents’
organic agriculture needs more labor to take care
of vegetables and soil quality. It also needs more
energy and labor and always diminishes total
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production because of their weak management
skills. In this regard, they prefer inorganic
agriculture because it needs less energy, money
and labor compare to organic agriculture

Ordinal Logistic Regression Model Explanation
The logistic regression analysis (Table 4) was used
to estimate the extent to which socio-economic or
demographic characteristics influence
smallholders yield. The estimated factor scores
were then used in an ordinary logistic regression
analysis along with selected socio-economic
agricultural factors, such as crop rotation, pesticide
usage, fertilizer usage, agricultural training,
member of a farmer’s group, access to market
information, age, gender, education level, size of
household, time spent in agriculture and land size.
The estimated Logit model was statistically
significant with a likelihood ratio test probability
of P-Value = 0.236, overall percentage of right
prediction was 69.6%, Chi-Square was -97.307,
degrees of freedom were 12 which indicates joint
significance of all coefficient estimates. The
estimated coefficients are tested by using standard
errors, t-ratios and P-values. A positive sign on the
statistically significant parameter estimates of one
variable indicates the likelihood of the response
increasing, holding other variables constant, and
vice versa. The model output reveals that out of
twelve variables seven positively and five
negatively influenced the dependent variable.
However two out of twelve variables were
statistically significant on 90% confidence interval
and influencing the production of smallholders.
Both these variables were negative namely:
member of farmer’s group and land size were
ordered properly and influencing the dependent
variable negatively which was unexpected. Thus,
the smallholder characteristics in the ordered
model for equation are relevant in explaining the
importance of yield towards participation in
supermarkets. The results indicated that, the
farmers’ characteristics play an important role
when explaining the importance of education level
for their participation in supermarkets.
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Many studies in the literature reveal that crop
rotation led to increase in productivity and soil
fertility, resulting in high crop production in the
long term (Bajracharya, 2002; Karki, 2006; Raut,
et. al. 2011). It was assumed that smallholders
who practice crop rotation will have higher yield.
The results expectedly showed positive response.
Smallholders rotating their crops were more likely
to increase yield. This value was significant on
77% confidence interval. Trained smallholders
with knowledge of agriculture were assumed to be
having increased yield from their lands. The
logistic regression model showed significant and
an expected result. Farmers working in groups had
easy access to inputs because of the resource
sharing among the groups. The result was
significant but unexpected. Farmers groups were
only active to attract aid (agricultural inputs) from
government. The aid is usually divided equally
among all the members of group but they work on
their individual lands. Access to market
information or any other social media was another
variable used in the model. It was expected that
smallholders having access to social media will be
more aware of the market situation i.e. prices of
agricultural inputs, good quality fertilizers,
pesticides and other agriculture related news. The
results showed unexpected results meaning that
access to market information have no significance
over yield. It was expected that smallholders
having large land will have increased yield but
results showed negative response. Smaller lands
were easy to manage for them based on their
economically marginalized condition. It also needs
labor, money, time and energy. Lack of finance
was the main constraint that smallholders were
facing. Pesticide and fertilizers use, gender, age,
education level, time spent in agriculture and size
of the household unexpectedly  showed
insignificant and unexpected results.

Table 4 also presents the estimate odds ratios. The
odd rations are calculated by the binary Logit
coefficients (probability = [odd/1-odd]) and it
means that smallholders practicing crop rotation
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which is significant at 0.202 willingness level have
2.23 times more yield than those who do not do
crop rotation. Agricultural training was significant
at 0.211 willingness level and trained farmers have
more 2.58 times more vyield than untrained
smallholders. Results of logistic regression model
indicate a negative response for working in
farmer’s groups. Estimated coefficient for member
of a farmer’s group is negative and 0.24 less likely
meaning that smallholders working individually
on their lands have 0.24 times more yield than
those working in groups. Respondents who
indicated no access to market information have
0.60 times higher yield than those who can access
market information. The response land size
negatively  influences the probability of
smallholders having higher yields i.e. 0.68 less
likely. Land size is also significant but coefficient
value is negative. According to the result
smallholders with fewer land sizes are more likely
to have higher yield and vice versa because lack of
access to good quality inputs including seeds,
fertilizers, pesticides, modern technology and
other financial resources to manage large lands.

In order to assess how well the model fits the data,
Goodness of fitness test statistic was developed
and a chi-square test from observed and expected
frequencies was computed. As shown in Table 4,
the model has P value of 0.236, which confirms
that the fit of model is good.

CONCLUSION AND RECOMMENDATIONS
This Study has provided information on
smallholder’s farming practices related to
sustainability in Bogor Regency of Indonesia.
Information has also been provided on the
requirements of smallholders to produce
vegetables sustainably. The results suggest that
most farmers view increase in production
favorably. Smallholders strongly identify the small
sizes of their lands and lack of purchasing power
to buy good quality agricultural inputs for farming
as the main area of interest. They demanded inputs
from government including trainings, soft loans,
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good quality fertilizers, pesticides, and seeds.
Smallholders emphasized on lack of support from
both public and private sector. The results also
indicates that small farms need to raise their
productivity through access to better technologies,
good quality agricultural inputs, improvement in
infrastructure facilities, external shocks emerging
from weather and improved management
practices, while at the same time achieving more
environmentally sustainable patterns of
production. There is urgent need for the kinds of
sustainable intensification that significantly raise
farming produce. This will require the best of
modern science, the best of indigenous knowledge
and ecological literacy. This kind of knowledge
intensive farming requires new approaches to
research and extension, as well as an enabling
policy environment. The both public and private
sector has little incentive to invest in this kind of
for small farms, and the public sector has to play a
bigger role to keep the farmers in the equation.
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Table 1: Coding approach of dependent and independent variables used for logistic regression

analysis
Variable Coding
Yield Increase in yield = 3, Constant = 2 and

Decrease =1

Crop Rotation

If yes 1, otherwise 0

Pesticide Use

If yes 1, otherwise 0

Fertilizer Use

If yes 1, otherwise 0

Agriculture Training

If yes 1, otherwise 0

Member of a farmer’s Group

If yes 1, otherwise 0

Access to supermarket Information

If yes 1, otherwise 0

Gender If male 1, otherwise 0
Education Level (years) Original data from survey was used
Age (years) Original data from survey was used

Farming time (years)

Original data from survey was used

Size of Household (persons)

Original data from survey was used

Land Size (m” or ha)

Original data from survey was used

Table 2: Socio-economic Profile of Smallholder Farmers

Variables Categories Percent
Age (years)
20-29 13.54
30-39 22.91
40-49 26.04
50 and Above 375
Gender
Female 22.91
Male 77.09
Education (years)
0-2 10.41
3-5 75.0
6 and above 14.59
Marital Status
Married 96.87
Unmarried 3.13
Size of Household
(persons)
1-3 45.83
4-7 48.95
8 and above 5.22
Table 3: Smallholder farmers Agricultural Sustainability Related Practices
Question Response Percent
Satisfaction ~ with  the
quality vegetables
Satisfied 87.5
Un-satisfied 125
Pesticide Usage
Yes 95.83
No 4.17
Crop Rotation
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Table 4: Ordinal Logistic Regression analysis of smallholder farming practices related to

Yes 84.37
No 15.63
Soil Analysis
No 100.0
Trend in yield
Increase 35.41
Constant 36.45
Decrease 28.12
Effect of environmental
disturbances
Drought 6.25
Flood 11.45
Heavy rainfall | 37.5
No disturbance | 44.79
Fertilizer usage
Organic 1.04
In-organic 99.06

agricultural sustainability

Variable Coefficient Standard P- Odd
Error Value Ratio

Crop Rotation 0.800614 0.627473 0.202** 2.23
Pesticide Use -0.353261 1.01062 0.727 0.70
Fertilizer Use 0.530911 0.557006 0.341 1.70
Agriculture Training 0.946504 0.756556 0.211** 2.58
Member of a farmer’s Group -1.41507 0.726948 0.052* 0.24
Access to supermarket -0.507454 0.425841 0.233** 0.60
Information

Gender -0.486809 0.484018 0.315 0.61
Education Level 0.389074 0.460290 0.398 1.48
Age 0.824618 1.00502 0.412 2.28
Farming time 0.398428 0.340999 0.243** 1.49
Size of Household 0.165907 0.514311 0.747 1.18
Land Size -0.383646 0.202191 0.058* 0.68

Significant at a = 90% and ** significant at 75%, Log-Likelihood = -97.307, test that all slopes are
zero: G =15.099,
DF =12, P-Value = 0.236.
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Figure 1: Map of the Study Area®
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