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Abstract

The study aims to analyze the level of agricultural sector efficiency and agricultural extension per-
formance in Centra Java. A stochastic production function is used to estimate the efficiency.
Meanwhile, descriptive statistics was employed to assess the performance of agricultural extension.
The result reveals that agricultural sectors; corn, rice, and vegetable, are considered to be less effi-
cient. However, there is an opportunity to optimize the agricultural products by using production
factors based only on the needs. Moreover, it is found that the respondents perception of the agri-
cultural extension performance is less optimum and the number of extension isnot yet ideal.
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Abstrak

Penelitian ini bertujuan untuk menganalisis tingkat efisiensi sektor pertanian dan kinerja penyuluh
pertanian di Propinsi Jawa Tengah. Model fungsi produksi stokastik disusun untuk memperkirakan
tingkat efisensi, dan statistik deskriptif digunakan untuk menaksir kinerja penyuluhan pertanian.
Hasil penelitian menunjukkan bahwa pertanian jagung, padi, dan sayur belum efisien. Masih
terdapat kesempatan untuk mengoptimalkan produksi pertanian melalui penyuluhan untuk
menggunakan faktor produks berdasarkan kebutuhan. Persepsi responden terhadap kinerja
penyuluh pertanian menunjukkan bahwa mereka belum optimal dan jumlahnya belumideal.

Kata kunci: Efisiensi, stochastic frontier, penyuluhan pertanian
JEL Classification Numbers: C61, Q16

INTRODUCTION

Recently, food and nutrition inadequacies
have threatened health, intelligence, and the
survival of 854 million people in the world,;
820 million in developing countries, 9 mil-
lion in developed countries, and 25 million
in transitional countries (FAO, 2007). Sya
hyuti (2007) suggests that agricultural sec-
tor might not only be one of the strategies
for coping with such threat, but it can aso
be the basis for the development of red
sector. Law No. 7 of 1996 Republic of In-
donesia about food states that the govern-
ment functions to regulate, guide, control,
and supervise farming system, while com-

munity organizes the process of production,
availability of production factors, trade,
distribution, and consumers’ right to obtain
qualified food adequately, safe, nutritious,
various, equitable, and affordable.

Some prominent food commodities
in Central Java are potentia to be devel-
oped. They are paddy, corn, and vegetable.
In 1970-2009, the productivity of paddy was
fluctuative. To cope with such problem, in-
tensfication and technology improvement
can be executed. Unfortunately, in fact,
there is limited budget from government to
provide irrigation site and there is high
competition of the land use for non-
agricultural use. Therefore, expanding the
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rice field becomes expensive. The other al-
ternative is by improving land productivity
through efficiency (Kusnadi et a, 2011).

Besides rice plant, the other de-
manded commodity is corn. Corn has ade-
qguate nutritional value and been used in
some regions in Indonesia regarded as the
staple food. Corn is the prominent cereal
commodity and the main source of carbohy-
drate raw materia after rice (Budiyah,
2004). The other food commodities are
vegetables which contain essentia vitamins
and mineras for human body. Vegetables
are potentia as the source of new develop-
ment for nutritional adequacy, foreign ex-
change, prosperity improvement of commu-
nity, and farmers' income (Cholig and Am-
barsari, 2009). Then, there is afact that one
condition faced by farmers upon food
commodities is poor productivity (Supadi
and Sumedi, 2004). Poor productivity of
agricultural efforts will cause farmers low
income resulting in financia weakness to
support their economic activity (Nwaru et
al., 2006).

Agricultura ingtitution is a govern-
ment body that is directly engaged with
farmers. This institution is considered as the
agent who is able to transfer knowledge in
empowering farmers. By giving reinforce-
ment and mentoring to explore, create, and
use the access of ingtitution related to pro-
duction, distribution, and consumption of
agricultura products, it is expected that the
productivity and farmers income can be
improved. The agricultural institution has
the Agricultural extension Personnel (AEP).
The duty of AEP is to remove the obstacles
faced by farmers by providing information
and perspectives related to existing prob-
lems. In fact, it has been found in the previ-
ous study that the agricultural extensions
cannot optimally perform their functions as
expected.

According to Sail (2008) agricul-
tural extension performance is defined as
informal education to make changes on
knowledge, behaviour, and activities of cli-

ents by providing education elements
through participation approach. Having this
done, farmers are empowered to later en-
able them to solve existing problems such
as whether they would accept or decline a
new technology introduced to help them in
production process. Further, if this empow-
erment is successfully conducted, the qual-
ity and productivity of agricultural exten-
sion performance can be achieved. Having
said this, the human development focuses
on farmers empowerment to have better
skillsin problem solving and decision mak-
ing. This focus is based on the philosophi-
cal principle “Human Resource Develop-
ment” (HRD) saying that the development
of clients is prioritized before the Transfer
of Technology (TT) program. Further, Sail
(2008) suggests that the development of
human resources in agricultural extension
should be conducted simultaneously with
the transfer of technology.

The performance of agricultural ex-
tension is the success of personnel’s in ac-
complishing their duty. Further, The level
of achievement of agricultural extension in
accomplishing his duties and obligations is
adjusted to his skill and TT competence.
Having said this, the performance of agri-
cultural extension can be influenced by the
factors of agricultural extension compe-
tence such as Human Resource Develop-
ment (HRD) and Transfer of Technology
(TT) adapted to the system in Indonesia.
Thus, to measure the performance of agri-
cultural extension, the indicators proposed
by Department of Agriculture (2008) in-
volving Human Resource Development and
Transfer of Technology are used.

METHODS

In this study, the samples used were 60
farmers of each commodity of rice, corn,
and vegetable by using purposive sampling
technique. Statistic descriptive was em-
ployed to measure the performance of agri-
cultural extension. This has been applied by
Sucihatiningsih & Waridin (2010). In this
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research, stochastic frontier production func-
tion was conducted to measure the effi-
ciency. Stochastic frontier production func-
tion had previoudy been applied in many
sectors, such as in industrial sector con-
ducted by Parsons (2004); Sadim (2006);
Cheng and Lo (2004), Oyewo et al. (2009)
whereas in agricultural sector was conducted
by Sukiyono (2004) and Puspitasari (2009).

Stochastic frontier allows us to ana-
lyze technical inefficiency in the frame-
work of production functions. Production
units (firms, regions, countries, etc) are as-
sumed to produce by making use of tech-
nology and attain the frontier when they
produce the maximum possible output for a
given set of inputs. Inefficiencies can hap-
pen due to structural problems or market
imperfections and other factors which
cause countries to produce below ther
maximum attainable output (Mastromarco,
2008).

This function will describe the
maximum production resulted from the use
of production input. The variable of Sto-
chastic frontier production function is es-
sential to estimate the technical efficiency.
It is the existence of impact separation of
the exogenous shock variable of the output
with contribution variety in the form of
technical efficiency (Giannakas et al.
2003).

In this study, we have considered
the stochastic Frontier Model to measure
the technical efficiency of selected farming
performance in Central Java. Efficiency is
classified into three: technical, allocative,
and economic efficiency (Kusnadi et al.,
2011). Colli et a (2005) mentions that
based on economic theory, efficiency can
be seen from two perspectives; technical
efficiency and price or alocative effi-
ciency. Technical efficiency happens when
maximum output quantity is achieved using
production factors. Farrel suggests that
there are two approaches: input and output.
Input approach is described through isocost
curve shown with AA’ curve and isoquant

shown by BB' curve (see figure 1), where
point P represents an inefficient firm and
the distance SP is the amount by which al
inputs could be reduced (proportionally)
without lowering output to achieve the
technically efficient level of production
(Lopez & Ureta, 2009).
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Figure 1: Efficiency Measure by Farrel

Both axial linesindicate the level of
the use of each input per output unit where
Xistheinput and Y is the output. AA’ is
the isoquant line showing several combina
tion of input X1 and X2 to get one unit of
isoquant which is technically efficient and
also shows frontier line of Cobb-Douglas
function called efficiency curve of isoquant
unit. The area located in the right ride of
AA' is technically inefficient to obtain one
unit of output while the one located in the
left side of AA' isthe areawhich is not pos-
sible to be achieved. If the company moves
at P point by drawing a straight line from P
to O point cutting AA’ curve a S, SP over-
uses both production factors and tose most
efficiently used. Thus, the measurement of
efficiency technique at P point is the ratio
between OS and OP.

To seek the price efficiency, know-
ing the price of relative production factor is
required. The price line of production fac-
tor X1 and X2 is shown by AA’ line touch-
ing BB' curve at S' and cutting OP line at R
point. AA’ lineis the price line showing the
combination of input site used to obtain one
unit of output with the lowest cost showing
S touching point at BB' curve. Thus, price
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efficiency of company moving at OR/OS
point is called the economic efficiency re-
sulted from the technical efficiency and
OSOP price. ORFOS=OR/OP.

The economic approach functions
to estimate frontier models by using a pa-
rametric representation of technology along
with a two-part composed error term. Un-
der the assumption that f (xi; f) is of Cobb-
Douglas type, the stochastic frontier model
can be written in logs (M astomarco, 2008)

yiza+xif+ei=1...N, 1)

Where ¢ is error term with & = v; - u.. Ran-
dom error, vi, is used to calculate the invalid
measurement and the other random factor
such as wesather, etc, together with the ef-
fects of the undefined input variable combi-
nation in the function of production. Vi vari-
able is the independent random variable and
IS independent-identically distributed or i.i.d
with the average value of 0 and constant
mode, & or N(0, &%). This reveals the effi-
ciency of production technique of company
(agricultura performance). ui variable is
assumed as i.i.d. exponentia or haf-normal
variables. ui variable functions to recognize
the inefficient technical effects. Based on
equation (1) in this study, the empirica
shape of stochastic frontier production func-
tion model of Cobb-Dauglas can be formu-
lated as follows:

InY =b, +b, InX, +b,InX,
+b,InX, +b, InX, (2)
+b, InXg +(V, —U,)

where X; is area, X; is seed, X3 is em-
ployee, X, is fertilizer, Xs is pesticide, by is
Constants, b;.sis regression coefficient, and
(Vi - W) iserror term.

Next is price efficiency (allocative).
To maximize profit, price efficiency hap-
pens when NPMXxi is equal to marginal cost
for factor Xi meaning that the ratio between
NPMxi and marginal cost for factor (BMF)
Xi is equa to 1. In the farming activities

process, every farmer has different input
and output cost, various level of production
factors use, and different quantity of prod-
ucts. Therefore, every farmer has different
margina product and its value (Sudli-
nawati, 2011). This means that the ratio
between NPMxi with BMFXi is not always
equal to 1. Theratio valueiswrittenink,

NPMXI _ @)
Pxi

Ki is alocative efficiency where i=
1, 2,..... n. To calculate k, we use the aver-
age value of product output, the level of Xi
use, and selling price and the cost for input
Xi. Hence, in each input used, we can de-
termine aternative measurement to meet
the need of price (allocative) efficiency
(Sulisnawati, 2011):

NPMXIBL _ 1 \pixi = Yy (5)
Pxi Pxi

Note:

b is production elasticity

Y is number of production

Py is price of production
Xisfactor of production

Px s price of production factor

RESULTS
Efficiency Level

The result of efficiency analysis from the
commodity of rice, corn, and vegetable is
as in Table 1. In the research, technical,
price and economic efficiency are assessed.
Price efficiency is calculated manualy by
seeking for Net Profit Margin for each
variable influencing the corn, vegetable,
and rice production. Economic efficiency is
gathered by multiplying technical and price
efficiency.

The leved of technica efficiency of
the corn farmers in Grobogan regency is
0.838. This levd is lower than that of the
technical efficiency of rice in Klaten re-
gency. This suggests that the corn farming is
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technically not efficient and needs to be op-
timized by improving the production factors.
Farmers are found to overuse the production
factors. This condition has led to inefficient
use of resources as it also happens in rice
farming. Corn farmers usually believe that
using more fertilizers would help them im-
proving the production during the dry sea
son. They water the corn field in the dry
season by mixing the water with fertilizers
and medicinesin huge quantity. Technically,
it leads to inefficiency because farmers will
need more workers due to longer watering
process. However, at the harvest season, the
result of the production is found to be far
from the expectation even though the pro-
duction factors used are high.

Corn commodity is planted in a dry
season and needs less water to grow. Itisaso
eadly cultivated. It is appropriate with the
dry land condition in Grobogan. Baehagi
(2010) mentions that the corn commodity is
one of superior commodities intended to de-
velop. Thisis due to the high demand of the
corn. Unfortunately, the supply of the loca
corn product cannot meet the demand in the
market.

The other discussed commodity is
vegetable. It is the superior commodity
from Magelang regency. Therefore, know-
ing the information about its efficiency is
useful in formulating the development pro-
grams. For instance, how to optimize the
production factors in order to have better
efficiency level. Technicaly, the efficiency
of the vegetable farming in Magelang is
found to be inefficient. The efficiency level
of the vegetable farming is 0.7658 or lower
than that of the corn and rice. The farmers

are technically unable to optimize the use
of production factors. They overuse the
production factors which effect to a slower
growth of vegetable. In contrast, the previ-
ous research has confirmed that the in-
creased use of fertilizers for vegetable
farming had been considered important due
to the lifespan of the vegetable reaching
five months to the harvest time. Hence,
farmers should keep the vegetables well by
having more fertilizers to have maximum
production.

In Magelang regency, the use of the
medicine and fertilizer on vegetable has
proven to be inefficient. As mentioned ear-
lier, vegetable needs more fertilizer due to its
lifespan. However, the provision of the fertil-
izer and medicine should be proportional.
Farmers are found to have less knowledge on
this. Adding more fertilizer has made vegeta-
ble vulnerable. This condition makes vegeta
ble become vulnerable towards medicine
used for pesticide and disease. For instance,
some vegetable farmers complained about
insects that could not be combatted eadly.
This was due to the use of huge quantity of
fertilizers and medicine leading to the vulner-
ability of the pesticide.

Based on the research, it is found
that the level of efficiency of the rice culti-
vation in Klaten is 0.994. This number con-
firms its inefficiency. The farmers are un-
able in making use of production factors
wisely leading to technical inefficiency.
The level of less than 1 point means that
mostly, the farmers overuse the production
factors. Hence, farmers are expected to de-
crease the use of the production factors.

Table 1. Efficiency Estimation Result

No Commodity TE EH EE
1 Corn 0,838 16,74 14,08
2 Rice 0,994 2,07 2,07
3  Vegetable 0,765 5,98 4,57

Note: TE = Technica Efficiency, EH = Price Efficiency, EE = Economy Efficiency
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maintained and improved. This has been

The Performance of Agricultural extenson

noted in the Government Regulation No. 68
2002 mentioning the Food Security. To
make it successful, the efficiency develop-
ment programs are expected to run well.

By wisdly using the production factors in

rice, corn, and vegetable cultivation, it is

expected that the income of the farmers

will increase and the food security will be

Table 2: The Performance of PSM (Human Resource Development) based on Farmer’s Pereeption

Indicator Category of Cirobogan (n—60} Klaten (n—61]) Magelang (n-6ih)
! Pertormance Quantity  Pereentase Quantity - Percentage Quantity  Percentage

The invalvement of farmers in planning Low 2 33 0 0 0 0
and implementing the work progroms Medium 41 683 34 567 45 75
High 17 28.3 20 43.3 15 25
Estahlishing network and parmership Low 1 1.7 0 (0 1] 0
between farmer and businessmen Medium 46 .7 30 X33 43 %0
High 13 217 10 16.7 12 20
Creating entreprencurs hip Low 2 33 0 ] 0 0
Medium a4 o 57 95 47 783

Eligh 4 0.7 3 b 13 217
Flaving role on social activiy Low 1.7 0 0 0 U
Medium 54 oo 57 05 43 81

High 5 8.3 3 5 12 20
Creativity and initrative Low 0 (0 0 0 0 0
Medium 12 20 S0 (1.7 45 75
High 48 8l 2 1.7 I3 25

Table 3: The Performance ol Extensions in Technology Transfer based on Fanners’ Perception

Indicator wnmmo_._zm_,_nn Ga_m_cmn_: (n=001} _.Qn___n_,_ (n=0(10} .,f.:_mn_n:,_m. (=003
Catcgory Quantiy  Percentage  (Quantity Percentage  Quanoity Pereentage

The provision and distribution of Lo 2 3.3 0 0 §] 0
information technology Medium 52 307 5% 96,7 5l 85
Hiuh 4] 10 2 33 0 15
Suggested Knowledse and Skill Loy {0 0 0 {0 0 0

Medium 53 553 54 90 44 3.3

Fligh 7 1.7 6 10 16 20,7
Knowledge and skill omommunication  Low 0 0 0 0 0 0

and information tedinol oay
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Human Resource Development in the
farming cultivation is the main element for the
increase or the decline of the performance. To
improve the human resource of the farmers, it
requires facilitation and support from agricul-
turad extensdons. They can provide more op-
portunities for farmers by accommodating the
need of the farmers, and improving their re-
sources. The coordination between the farmers
and extensons is expected to work well in
order to create new drategies in coping with
agriculturd problems.

The improvement of the human re-
source, most of the times, has social and cul-
tural barriers. Nonetheless, the problems can
be solved if the agricultural extenson has
strategies by considering socid and cultura
aspects. Hence, the farmers will have better
perception for their human resource im-
provement related to farming. The percep-
tion of the respondents on the agricultura
performance in Grobogan, Klaten, and Ma
gelang regency tends to consider social ac-
tivity which plays important role for the im-
provement of the human resource.

Generally, Table 2 informs that the
human resource development in Klaten and
Grobogan is found to be in the medium
level. The “medium” means that firstly, the
extensions are available for farmers. Sec-
ondly, the role of extension is considered to
be less optimum due to (a) farmers regard
the extension as a complementary element
meaning that his’her existence does not de-
termine the success of the production im-
provement. Hence, there is no proactive
action from both sides; (b) farmers ac-
knowledge that extension has weakness
such as temporary employees or candidate
employees or inferior employees who have
low income.

Farmers are the main actors in the
farming cultivation. Meanwhile, the agricul-
tural extension is as the supporting actor
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