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Abstract: Partnership arrangement leads to differences in the production and management 

of mustard farming between partner farmers and non-partner farmers. Partnership can affect 

input and output prices, cultivation techniques, and productivity of mustard. The objectives 

of this study were to identify factors that affect farmer participation in partnerships, effects of 

SDUWQHUVKLS�RQ�HI¿FLHQF\��DQG� IDFWRUV�DIIHFWLQJ� LQHI¿FLHQF\� LQ�PXVWDUG� IDUPLQJ��7KH� UHVHDUFK�

used cross-sectional data from a sample of 70 mustard farmers, consisting of 35 farmers with 

partnership arrangement and 35 farmers with no partnership. The methods used were logistic 

regression analysis, stochastic frontier production function, and dual cost function. The research 

results show that factors affecting farmers to get involved in partnership are productivity and 

LQFRPH��%\� SDUWLFLSDWLQJ� LQ� SDUWQHUVKLSV�� IDUPHUV¶� IDUPLQJ�ZLOO� EH�PRUH� WHFKQLFDOO\� HI¿FLHQW�

EXW� DOORFDWLYHO\� DQG� HFRQRPLFDOO\� LQHI¿FLHQW�� )DFWRUV� DIIHFWLQJ� WHFKQLFDO� LQHI¿FLHQF\� LQFOXGH�

education, number of family members and participation in partnerships. The results of the 

research also show that partnerships may create opportunities to the farmers to increase their 

farming productivity. However, they still need facilitation or assistance from the government or 

local institutions especially in formulating the contract agreement.

Keywords: HI¿FLHQF\��ORJLVWLF�UHJUHVVLRQ��PXVWDUG�JUHHQV��SDUWQHUVKLS��VWRFKDVWLF�IURQWLHU

Abstrak: Kemitraan mengakibatkan perbedaan dalam proses produksi maupun manajerial 

usahatani sawi antara petani mitra dan petani nonmitra. Kemitraan dapat mempengaruhi 

harga input dan output, teknik budidaya, dan produktivitas sawi. Penelitian ini betujuan untuk 

PHQJLGHQWL¿NDVL� IDNWRU�IDNWRU� \DQJ� PHPSHQJDUXKL� SHWDQL� EHUSDUWLVLSDVL� GDODP� NHPLWUDDQ��

SHQJDUXK�NHPLWUDDQ�WHUKDGDS�H¿VLHQVL�XVDKDWDQL�VDZL��GDQ�IDNWRU�IDNWRU�\DQJ�PHPSHQJDUXKL�

LQH¿VLHQVL�WHNQLV�XVDKDWDQL�VDZL��3HQHOLWLDQ�LQL�PHQJJXQDNDQ�GDWD�FURVV�VHFWLRQ�GDUL����VDPSOH�

petani sawi, yang terdiri dari 35 petani mitra dan 35 petani nonmitra. Metode yang digunakan 

adalah analisis regresi logistik, fungsi produksi stochastic frontier, dan fungsi biaya dual. 

Hasil penelitian menunjukkan faktor-faktor yang mempengaruhi petani untuk bermitra adalah 

SHQGLGLNDQ��3HWDQL�PLWUD�H¿VLHQ�VHFDUD�WHNQLV��WHWDSL�VHFDUD�DORNDWLI�GDQ�HNRQRPLV�EHOXP�H¿VLHQ��

)DNWRU� \DQJ� PHPSHQJDUXKL� SHQXUXQDQ� LQH¿VLHQVL� WHNQLV� XVDKDWDQL� VDZL� DGDODK� SHQGLGLNDQ�

dan dummy penyuluh. Hasil penelitian menunjukkan bahwa kemitraan dapat memberikan 

peluang bagi petani untuk meningkatkan produktivitas usahataninya, hal ini diliat dari nilai 

H¿VLHQVL�WHNQLV�SHWDQL�PLWUD�OHELK�WLQJJL�GLEDQGLQJNDQ�SHWDQL�QRQPLWUD��1DPXQ�GHPLNLDQ��SHWDQL�

memerlukan fasilitasi dari pemerintah atau lembaga lokal terutama dalam penyusunan , mediasi, 

dan pengawasan perjanjian kontrak.

.DWD�NXQFL��H¿VLHQVL��UHJUHVL�ORJLVWLN��VDZL�KLMDX��NHPLWUDDQ��VWRFKDVWLF�IURQWLHU�
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INTRODUCTION

Horticulture is an agricultural sub-sector that is 

strategic and important, because its role as food 

pattern of hope. According to the Dirjenhorti (2016), 

horticultural commodities especially vegetables play 

an important role for the balance of food consumption; 

WKHUHIRUH��LW�PXVW�EH�DYDLODEOH�DW�DQ\�WLPH�LQ�VXI¿FLHQW�

quantities, good quality, safety, affordable prices and 

can be accessed by the communities. One vegetable 

commodity demanded by the communities is mustard. 

The Indonesian mustard consumption increased 

positively by 40.27% from 2014 (1.49 kg/capita/

year) to 2015 (2.09 kg/capita/year) (Pusdatin, 2016). 

A mustard plant contains minerals, vitamins, proteins 

and calories. The parts of the mustard that are used for 

ERWK�IUHVK�DQG�SURFHVVHG�IRRG�DUH�WKH�OHDYHV�RU�ÀRZHUV�

(vegetables). Therefore, the mustard plant becomes 

a potential and prospective vegetable commodity in 

Indonesia.

Increased consumption of mustard in Indonesia is not 

followed by increased production of the plants. Based 

on BPS (2015), the production of mustard in Indonesia 

ÀXFWXDWHG�DQG�WHQGHG�WR�GHFUHDVH�IURP���������������

tons) to 2015 (600.188) by 0.38%. Li (2000) states that 

there are three ways of increasing the production: (1) 

increasing the use of inputs of production facilities; 

(2) applying new technologies; and (3) managing 

production organizations with technology available 

to increase production. One effort to overcome the 

problem of the decreasing production of mustard is 

the organizational management through partnership. 

According to Igweoscar (2014) and Kalimang et al. 

(2014), partnership is effective to improve productivity 

DQG� WHFKQLFDO� HI¿FLHQF\� OHYHOV�� 7KH� SDUWQHUVKLS� LQ�

agriculture becomes a business strategy built to create 

PXWXDOO\� EHQH¿FLDO� UHODWLRQVKLSV� �+DIVDK�� ������� VR�

it can be market driving force (Kaur, 2014) to build 

strong marketing channels between companies and 

small farmers (Champika & Abeywickrama, 2014) and 

become a model of production and price risk mitigation 

in horticultural farming (Saptana and Daryanto, 2013).

According to Mariyah (2016), partnership seen from 

the contract system is divided into two types, namely, 

the production contract and marketing contract. 

The farmers are bound by the production contract 

must prepare land, labor and equipment, while the 

company provides inputs and technical assistance 

to obtain an output supply with quality, quantity and 

price determined previously. The farmers bound by 

the marketing contract have the freedom to produce, 

DQG� WKH� FRQWUDFW� LV� RQO\� VSHFL¿HG� RQ� WKH� TXDQWLW\�

and quality of the transacted products and the price 

determined previously. Implementation of partnership 

contract production system and marketing contract can 

be seen in Bogor District, especially in Megamendung 

District. The partnership between PT Sayuran Siap Saji 

in Megamendung District and the mustard farmers is 

in the form of market access and technical guidance 

through extension and transportation of the harvested 

crops; thus, it becomes a driving force factor to increase 

the production of mustard.

The partner farmers can supply the production of 

WKH� PXVWDUG� SURGXFHG� XQGHU� WKH� WHUPV� VSHFL¿HG� E\�

the company in an agreement contract including 

the agreement on price, payment, and quality. The 

regulation is established when the agreement contract 

VHW�XS�LQÀXHQFHV�WKH�SURGXFWLRQ�EHKDYLRU�RI�WKH�IDUPHUV�

in their farming businesses, so there will be differences 

between the farmers who do not join partnership 

(non-partner) and those who join the partnership. It 

LV� QHFHVVDU\� WR� LQYHVWLJDWH� WKH� IDFWRUV� WKDW� LQÀXHQFHG�

farmers in becoming the partners of the company.

The result of the empirical study of Milliondry (2014) 

shows that in Megamendung District, productivity of 

the mustard partner farmers was 10.82 tons/ha lower 

than that of the non-partner farmers i.e. 11.78 tons/ha. 

The result is contradictory to theories and empirical 

studies which suggest that partnership is a solution 

to increase productivity as stated by Hafsah (2000); 

Champika & Abeywickrama (2014); and Fanani  et 

al. (2015). The low productivity of partner farmers is 

thought to be caused by the allocation of input usage 

which is not optimal and the high prices of the inputs 

VR�WKDW�WKH�SDUWQHU�IDUPHU�IDUPLQJ�EHFRPHV�LQHI¿FLHQW��

7KH� UHVHDUFK�RQ� WKH� HI¿FLHQF\�RI�PXVWDUG� IDUPLQJ� LV�

still very limited; therefore, this study analyzed the 

OHYHO�RI�WHFKQLFDO�HI¿FLHQF\��DOORFDWLYH�HI¿FLHQF\��DQG�

IDUPHU�IDUPLQJ�V\VWHP�HI¿FLHQF\�RI�WKH�SDUWQHU�IDUPHUV�

and non-partner farmers.

7KH� HI¿FLHQF\� RI� PXVWDUG� IDUPLQJ� LV� DOVR� VWURQJO\�

LQÀXHQFHG� E\� WKH� PDQDJHULDO� FDSDELOLW\� RI� IDUPHUV�

in managing and allocating production inputs. These 

managerial capabilities can come from internal factors 

and external factors. The internal factors consist of age, 

education, experience, while external factors include 

participation in partnerships, counseling and credit 
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assistance. These factors are suspected to affect the 

PDQDJHPHQW� DQG� HI¿FLHQF\�RI�PXVWDUG� IDUPLQJ�� ,W� LV�

DOVR� QHFHVVDU\� WR� NQRZ� WKH� IDFWRUV� WKDW� LQÀXHQFH� WKH�

WHFKQLFDO�LQHI¿FLHQF\�RI�WKH�PXVWDUG�IDUPLQJ�V\VWHP�

Based on the problems, the objectives of this research 

ZHUH������WR�LGHQWLI\�ZKDW�IDFWRUV�LQÀXHQFH�WKH�IDUPHUV�

to become the partners of the company, (2) to analyze 

WHFKQLFDO�� DOORFDWLYH� DQG� HFRQRPLF� HI¿FLHQF\� RI� WKH�

partner farmers and non-partner farmers, and (3) to 

DQDO\]H�IDFWRUV�ZKLFK�DIIHFW�WKH�WHFKQLFDO�LQHI¿FLHQF\�

of the mustard farming system.

The research was conducted at PT Sayuran Siap Saji 

at Megamendung District from March 2017 to May 

2017 with its green mustard commodity. This research 

DQDO\]HG�WKH�IDFWRUV�WKDW�LQÀXHQFHG�IDUPHUV�WR�EHFRPH�

partners. This study measured the technical, allocative, 

DQG� HFRQRPLF� HI¿FLHQF\� RI� PXVWDUG� IDUPLQJ� RI� WKH�

partner farmers and non-partner farmers. This research 

DOVR� DQDO\]HG� WKH� IDFWRUV� WKDW� LQÀXHQFHG� WHFKQLFDO�

LQHI¿FLHQF\� RI�PXVWDUG� IDUPLQJ��7KH� DQDO\WLFDO� WRROV�

used in this research included logistic regression, 

stochastic frontier production function, and dual cost 

function.

METHODS

This research was conducted in Megamendung District 

Bogor. Site selection was carried out purposively with 

the consideration that: 1) it has the highest productivity 

in Bogor Regency, and 2) it has an easier access to 

market. The study was conducted from March 2017 to 

May 2017.

This study used the primary data obtained from the 

interviews with farmers with a questionnaire guide. 

The data used were cross section data. Based on the 

data from the extension workers of the company, the 

number of the partner farmers of PT Sayuran Siap Saji 

reached 35 farmers, so that these 35 farmers became 

the samples of this research. Sampling for non-partner 

farmers was conducted by snowball as many as 35 

farmers with the total of 70 farmers involved in this 

research.

The factors affecting the partner farmers were analyzed 

using the logistic regression. The logit model describes 

the qualitative responses of the dependent variables.

The advantages of the logistic regression model is 

that it does not require the assumption of normality, 

heterocedastity, and autocorrelation because the 

dependent variables on logistic regression are dummy 

variables (1 and 0), so the residual does not require 

the test (Firdaus and Afendi, 2008). The partnership 

decision model in this research is formulated by the 

following equation:

/RJLW��3L�� ��OQ��SL���SL��� ��������;��������;������

;������;������;������;��

Where: Pi (Probability that a farmer becomes a 

partner (1) or a non-partner (0)); X1(Age (year)); 

X2 (Experience (year)); X3 (Education (year)); 

X4 (Number of the family members (person)); X5 

(Land width (ha)); X6 (Distance from the land to the 

company (km)); The expected parameter signals were 

�������������������������!���

The results of the interpretation of the partnership 

decision model can be seen from the value of odds 

UDWLR�XVHG�WR�IDFLOLWDWH�WKH�LQWHUSUHWDWLRQ�RI�FRHI¿FLHQWV��

The value of the odds ratio interprets an opportunity 

that could be interpreted as the ratio of the farmers' 

opportunity to partner with the non-partner farmers of 

the response variables. The outcome of the participation 

opportunity for partnership serves as a factor of 

WHFKQLFDO� LQHI¿FLHQF\�� 7KH� DSSURDFK� ZDV� FRQGXFWHG�

using the Eviews 9 software.

The empirical model in this research used the production 

function model of stochastic frontier Cobb Douglass. 

The advantages of this model are as follows (Soekartawi, 

2003): (1) the equation can be changed in a linear form; 

���� WKH� FRHI¿FLHQW� RI� WKH� FREE� GRXJODV� SURGXFWLRQ�

function directly describes the production elasticity of 

each input; (3) the elasticity of production indicates the 

level of returns to scale, making it easier to describe the 

state of the business scale of the production process, 

whether it is increasing, constant, or decreasing; (4) 

transformation of the linear form of the doubllass cobb 

function into a log e form (ln) results in very small 

data variations and can reduce heterocedastity. From 

the stochastic frontier production function model, 

two conditions can be seen simultaneously i.e. the 

IDFWRUV� WKDW� DIIHFW� WKH� HI¿FLHQF\�DQG� WKRVH� WKDW� DIIHFW�

WKH�LQHI¿FLHQF\�RI�IDUPLQJ�WHFKQLTXHV��7KH�IROORZLQJ�

equation can be formulated:

/Q�<� ���������OQ;�������OQ;�������OQ;������OQ;����

���OQ;�������OQ;������'��H�J�
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Where: Y (Mustard production of the non-partner 

farmers (kg)); X1 (Area width (ha)); X2 ( A m o u n t 

of seeds of mustard (gram)); X3 (Manure (kg)); X4 

(Inorganic fertilizer (kg)); X5 (Pesticide (litre)); 

;�� �/DERUHU� �SHU� GD\� SHU� SHUVRQ���� ��� �,QWHUFHSW� RU�

&RQVWDQWD����L��5HJUHVVLRQ�FRHI¿FLHQW�RI�WKH�SURGXFWLRQ�

factor/estimation parameter (i=1,2,..6)); D1 (Dummy 

variable for the partner farmers (partner farmer=1 and 

non-partner farmer= 0)); e(g) (error, where(g)=Vi-Ui); 

vi (symmetric, normally distributed random error); 

ui (a one-side error term (ui :0)); vi-ui (Effect on the 

PRGHO�WHFKQLTXH�LQHI¿FLHQF\���7KH�H[SHFWHG�SDUDPHWHU�

YDOXHV�RI�����������������������!���DUH�H[SHFWHG�WR�JLYH�

a positive estimation parameter value.

7HFKQLFDO�(I¿FLHQF\�

7HFKQLFDO�HI¿FLHQF\�LV�WKH�UDWLR�RI�WKH�DFWXDO�SURGXFWLRQ�

by the farmers to the maximum technical level of 

SURGXFWLRQ�SUREDELOLW\��7HFKQLFDO�HI¿FLHQF\�LV�PHDVXUHG�

using the following formula:

7(� �\L�\
� �\L�H[S�[L�� H[S�[L��YLíXL��H[S�[L���YL���������������������������������

      = exp (ui) i= 1,2,3…N

Where: yi is the actual production from the observations 

and y* is the frontier production estimation obtained 

IURP� WKH� VWRFKDVWLF� IURQWLHU�� 7KH� WHFKQLFDO� HI¿FLHQF\�

for a farmer ranges from zero to one or a TEI value of 

���7(L�����7KH� IDUPHUV
�HI¿FLHQW� WHFKQLFDO�HI¿FLHQF\�

value is > 0.7 (Coelli et al. 1998).

$QDO\VLV�RQ�WKH�7HFKQLFDO�(I¿FLHQF\�)DFWRUV�

7KH�WHFKQLFDO�LQHI¿FLHQF\�IDFWRUV�UHIHU�WR�WKH�WHFKQLFDO�

LQHI¿FLHQF\� HIIHFW� PRGHO� GHYHORSHG� E\� &RHOOL� HW� DO��

(1998) as expressed below:

8L� �/�����/�=���/��=��/��=��/��=��/��=��/��'�

:KHUH��8L��WHFKQLFDO�LQHI¿FLHQF\�HIIHFW���/���FRQVWDQWD���

Z1(farmer age (year)); Z2 (farmer formal education 

level (year)); Z3 (farming experience (year)); Z4 

(Number of family members (person)); Z5 (partner 

farmer participation opportunity); D1(extension 

dummy (the company extension = 1, the government 

extension = 0))

7KH�H[SHFWHG�SDUDPHWHU�VLJQV�ZHUH�/�!���DQG�/��/��/��

/��/��/������7KH�UHVXOWV�REWDLQHG�DUH�FRQVLVWHQW�ZLWK�

the estimation of production function parameters and 

LQHI¿FLHQF\� IXQFWLRQ� SHUIRUPHG� VLPXOWDQHRXVO\� ZLWK�

frontier program 4.1 (Coelli, 1998).

$QDO\VLV� RQ� $OORFDWLYH� (I¿FLHQF\� DQG� (FRQRPLF�

(I¿FLHQF\

$FFRUGLQJ� WR� )DUHO� �������� DOORFDWLYH� HI¿FLHQF\� LV�

the ability to choose the optimal level of output at 

D� SDUWLFXODU� LQSXW� SULFH�� (FRQRPLF� HI¿FLHQF\� LV� D�

FRPELQDWLRQ� RI� WHFKQLFDO� DQG� DOORFDWLYH� HI¿FLHQF\��

$OORFDWLYH� DQG� HFRQRPLF� HI¿FLHQF\� LV� PHDVXUHG� E\�

¿UVW�GHULYLQJ�WKH�GXDO�FRVW�IXQFWLRQ�IURP�WKH�VWRFKDVWLF�

frontier production function. The measure of economic 

HI¿FLHQF\�LV�DV�IROORZV�

EE = C*/CA= E (Ci|µ1=0,Y1,P1)/ E (Ci|µ1,Y1,P1)

������ �(�>H[S�8L���L@

Where: C*(Total minimum observed production cost 

or production dual frontier cost (Pi, Y)); P1, P2 ... P6 

(Rental price of land, seeds, manures, urea fertilizers, 

pesticides, and labor); X1, X2..X6 (Total input area of 

land, seed, manure, urea fertilizer, pesticide, and labor); 

Y (Mustard output/production); CA (Total minimum 

production cost observed).

7KXV�� WKH� DOORFDWLYH� HI¿FLHQF\� �$(�� SHU� LQGLYLGXDO�

farming is derived from the technical and economic 

HI¿FLHQF\�DV�IROORZV�

AE= EE/TT

:KHUH��((�LV���((����($�LV���($����&DOFXODWLRQ�RI�

DOORFDWLYH� DQG� HFRQRPLF� HI¿FLHQFLHV� ZHUH� FRQGXFWHG�

using Ms. Excel 2007.

The hypotheses of this research were: (1) age, education, 

experience, number of family member, distance of 

land to the company, and land width assumed to have 

positive effects on the farmer participation to partner; 

DQG�����HI¿FLHQF\�OHYHO�DFKLHYHG�E\�SDUWQHU�IDUPHUV�LQ�

0HJDPHQGXQJ� ZDV� KLJKHU� LQ� HI¿FLHQF\�� WHFKQLTXHV��

allocation, and economy compared to that of the non-

partner farmers. (3) Age, education, farmer experience, 

partner partnership opportunity, extension dummy 

were assumed to have effects on reducing technical 

LQHI¿FLHQF\�

The management of mustard farming was faced with 

the technical and socio-economic constraints. Both 

FDXVH�WKH�IDUPHUV�WR�EH�LQHI¿FLHQW�LQ�WKH�XVH�RI�LQSXWV�IRU�
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PD[LPXP�SUR¿WV�DQG�RXWSXWV��7KH�PXVWDUG�IDUPLQJ�LQ�

0HJDPHQGXQJ�'LVWULFW�LV�LQÀXHQFHG�E\�WKH�DYDLODELOLW\�

of inputs such as land, seeds, fertilizers, pesticides, 

and labor. The socioeconomic factors included age, 

education, experience, number of family members, 

partner participation opportunity from logistic 

regression analysis, and extension dummy. These 

factors were analyzed by using a stochastic frontier 

SURGXFWLRQ�IXQFWLRQ�WR�NQRZ�WKH�WHFKQLFDO�HI¿FLHQF\�DQG�

LQHI¿FLHQF\��7KH�DOORFDWLYH�DQG�HFRQRPLF�HI¿FLHQFLHV�

XVHG�D�GXDO�FRVW�IXQFWLRQ��(I¿FLHQF\�LV�DFKLHYHG�ZKHQ�

IDUPLQJ� EHQH¿WV� DQG� JLYHV�PD[LPXP�RXWSXWV� IRU� WKH�

IDUPHUV��(I¿FLHQF\� LV�DFKLHYHG�E\� WKH�XVH�RI�RSWLPDO�

inputs, resulting in minimal production costs. The 

theoretical framework can be seen in Figure 1.

RESULTS

The Factors Affecting the Mustard Farmers to 

Partner

7DEOH���SUHVHQWV�WKH�IDFWRUV�WKDW�LQÀXHQFHG�WKH�IDUPHUV�

to partner. The result of R-square estimation was 40%, 

indicating that the dependent variables were explained 

by the independent variables by 40% and by the variable 

outside the model by 60 %. The researches using cross 

section data typically produced small R2, but what must 

EH�FRQVLGHUHG�KHUH�LV�WKH�VLJQL¿FDQFH�RI�WKH�YDULDEOHV�

used (Kusnadi, 2005). The estimation results show 

WKH�IDFWRUV�WKDW�ZHUH�VLJQL¿FDQWO\�LQÀXHQWLDO�ZHUH�WKH�

age, education, number of family members, and land 

width.

Education had a positive and tangible effect on 

participation in partnerships. The value odds ratio of 

1.294 indicates that if the farmer's education is higher, 

the chance of the farmers to participate in partnership is 

1,294 times higher. Based on the characteristics of the 

respondents, the partner farmers’ education is diverse 

from the level of elementary school to university 

while the non-partner farmers had education from the 

HOHPHQWDU\� VFKRRO� WR� KLJK� VFKRRO��7KHVH�¿QGLQJV� DUH�

similar to Rachmawati (2008) and Alfanurani (2015). 

The level of education has a positive effect on the 

farmers' decision to join the partnership. The higher the 

education level of the farmers, their decision making 

becomes more rational, so that those who have higher 

education will tend to establish partnerships with the 

hope that their business will grow.

Production inputs: 

area width, seeds, 

fertilizer, pesticide, 

labourer

Technical 

LQHI¿FLHQF\�IDFWRUV��

age, education, 

experience, number 

of family members, 

partner participation 

opportunity and 

extension dummy.

Low productivity and input allocation which is not optimal

Mustard farming business

Output price

Input Price

7HFKQLFDO�HI¿FLHQF\ $OORFDWLYH�DQG�HFRQRPLF�HI¿FLHQF\

Figure 1. Research framework
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7KH�DJH�YDULDEOH�ZDV�VLJQL¿FDQWO\�LQÀXHQWLDO�EXW�ZLWK�

a negative sign. The value odds ratio of 0.928 indicates 

that if the age of farmers was increasing, the opportunity 

for them to refuse to partner was 0.928 times higher. 

Based on the results of the research, both partner farmers 

and non-partner farmers had a productive average age 

between 30 year and 50 years. At the productive age, 

it allows farmers to expand their market. Productive 

farmers can grow their businesses through partnerships. 

The results of this study are contradictory to the study 

by Marliana (2008), stating that the older the farmers, 

the greater their chances to partner. This is true since 

older farmers need life insurance. This can be achieved 

by establishing a partnership for its market guarantee 

and production factor assistance.

The variable of number of family members was 

VLJQL¿FDQW�EXW�QHJDWLYH��7KH�RGGV�UDWLR�RI�������PHDQV�

that if the number of family members increases, the 

chance of refusing to join a partnership is 0.455 times 

greater than the willingness to partner. The result of this 

study is similar to that by Marliana (2008), stating that 

the larger number of family dependents can encourage 

farmers to develop their own farms, so they do not 

need any partnerships. In contrast to the research by 

Alfanurani (2015) and Rachmawati (2008), the number 

RI�IDPLOLHV�KDYH�D�SRVLWLYH�LQÀXHQFH�RQ�IDUPHUV�GHFLVLRQ�

to partner. The higher number of family members of the 

farmers gives more opportunities for them to partner.

The variable of land area negatively affected the 

farmer decision to partner. The odds ratio was 0.001 

which indicates that farmers who had a large area had 

the opportunity to refuse to join the partnership of 

0.001 times greater compared with the willingness of 

WKH�SDUWQHU� IDUPHUV��%DVHG�RQ� WKH�¿HOG�FRQGLWLRQ�� WKH�

partner farmers had narrower land ranging from 0.1 to 

0.25 ha while the non-partner farmers had larger land 

with a range of 0.26–0.5 ha. The farmers who had larger 

land preferred to conduct their own farming compared 

to those who owned a small area. This research is 

different from the study conducted by Rachmawati 

(2008) and Alfanurani (2015) in which the wider the 

land, the greater the amount of the farmer production; 

therefore, they need market guarantee which can be 

obtained by establishing a partnership.

The distance of the farmer land to the company was not 

VLJQL¿FDQWO\� LQÀXHQWLDO� EXW� QHJDWLYH��7KLV� LV� EHFDXVH�

PT Sayuran Siap Saji for the mustard commodity only 

recruits farmers who have land close to the company 

so that they can be controlled by the company. It 

provides the transportation facility from the land to the 

company, with the term that the road is accessible for 

the vehicle. If the land is far from the company and 

the road is inaccessible, the farmers tend not to partner. 

The factors affecting the mustard farmers to partner 

can be seen in Table 1.

Estimation of Production Function of Mustard

Estimation of production function was carried out using 

OLS (ordinary least square), and MLE (Maximum 

Likelihood Estimation) was carried out using dummy 

production function. Based on Table 2, the gamma value 

����RI�������PHDQV�WKDW�������RI� WKH�\LHOG�YDULDWLRQV�

among farmers were due to the differences in technical 

HI¿FLHQF\� ZKLOH� WKH� UHPDLQLQJ� ����� ZDV� FDXVHG� E\�

stochastic effects outside the model such as climate 

LQÀXHQFH��QDWXUDO�GLVDVWHUV��SHVW�DWWDFNV�DQG�GLVHDVHV��

The value of generalized-likelihood ratio (LR) in this 

study was 37.33 still greater than that of the Kodde and 

3DOP�WDEOH�RI�������ZKLFK�ZDV�VLJQL¿FDQW�DW�.� �����

LQGLFDWLQJ� WKDW� WKHUH� ZDV� DQ� HIIHFW� RI� HI¿FLHQF\� DQG�

WHFKQLFDO�LQHI¿FLHQF\�RQ�PXVWDUG�IDUPLQJ��3DUWQHUVKLS�

GXPP\�KDG�D�VLJQL¿FDQW�HIIHFW�RQ�SURGXFWLRQ��IURQWLHU���

This means that the statistical production of farmers is 

different from that of non-partners.

Table 1. The factors affecting the mustard farmers to partner 

Variable &RH¿FLHQW Probability Odds Ratio

Constanta 8.36 0.00

Age -0.07 0.02 0.928

Education 0.26 0.09 1.294

Number of family members -0.79 0.00 0.455

Distance from the land to the company -0.22 0.11 0.803

Land width -6.70 0.00 0.001

R-square 0.40   
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7KH�YDULDEOHV�WKDW�KDG�VLJQL¿FDQW�HIIHFWV�LQFOXGLQJ�ODQG�

area, number of seeds and pesticide. The land input 

KDG� D� FRHI¿FLHQW� RI� ������ DQG� D� VLJQL¿FDQW� HIIHFW� RQ�

.�����LQGLFDWLQJ�WKDW�LI�WKH�ODQG�DUHD�LV�DGGHG�E\�RQH�

percent while the other inputs remain the same (cateris 

paribus), the production of mustard will increase by 

0.843%. The results of this study are consistent with the 

HPSLULFDO�¿QGLQJV�PDGH�E\�*XO�HW�DO����������2WLWRMX�	�

Arene (2010), and Hussain et al. (2012) stating that the 

ZLGHU� WKH� ODQG� RZQHG� E\� IDUPHUV�� WKH�PRUH� HI¿FLHQW�

WKH� EXVLQHVV�� +RZHYHU�� WKH� ¿HOG� FRQGLWLRQ� LQGLFDWHV�

the existence of phenomenon of land transfer function 

becomes the factor that hamper the development of the 

business and the decrease of the mustard farming area 

in Megamendung District.

,QFUHDVH� LQ� WKH�XVH�RI� VHHG�TXDQWLW\�KDG�D� VLJQL¿FDQW�

effect on the level of 1% and had a value of elasticity of 

0.097, indicating that if the number of seeds added by 

1% with other inputs remained the same, the production 

could increase by 0.097%. The rational mustard farmers 

will increase the quantity of the mustard seeds in order 

to increase their mustard production. The results of this 

invention are in accordance with Lawrence et al. (2013) 

and Jaffar et al. (2016), stating that seeds contribute 

SRVLWLYHO\�WR�LPSURYLQJ�SURGXFWLRQ�HI¿FLHQF\�

7KH�SHVWLFLGH�YDULDEOH�KDG�D�SRVLWLYH�HVWLPDWHG�FRHI¿FLHQW�

YDOXH� DQG� D� VLJQL¿FDQW� HIIHFW� RQ� WKH� SURGXFWLRQ� RI�

mustard at the level of 5% and had a value of elasticity 

equal to 0,034. This means that each addition of 1 

percent of pesticide with other inputs will still increase 

production by 0.034%. This is in accordance with the 

research by Sunawirawan (2010) and Pratama (2012) 

who showed that pesticides affected production.

7KH� XUHD� IHUWLOL]HU� YDULDEOH� KDV� QR� VLJQL¿FDQW� HIIHFW��

and the geographical condition of Megamendung 

District is highland, accompanied by an uncertain 

climate, especially rainy season which leads to faster 

nutrient leaching in the event of rain. This is because 

urea fertilizer contains nitrogen element easily soluble 

in water. The result of stochastic frontier production 

function estimation at the partner and non-partner 

farmers in Megamendung District in 2017 can be seen 

in Table 2.

7HFKQLFDO� (I¿FLHQF\�� $OORFDWLYH� (I¿FLHQF\�� DQG�

(FRQRPLF�(I¿FLHQF\

Mustard farming by the partner and non-partner farmers 

LQ� 0HJDPHQGXQJ� 'LVWULFW� LV� WHFKQLFDOO\� HI¿FLHQW��

%DVHG�RQ�7DEOH���� WKH�DYHUDJH� WHFKQLFDO�HI¿FLHQF\�RI�

the partner farmers was higher by 0.91 with a range of 

0.41–0.98. In the non-partner farmers, the average value 

RI�WHFKQLFDO�HI¿FLHQF\�ZDV������ZLWK�D�UDQJH�RI������

0.98. The result of the research by Jaffar et al. (2016) 

REWDLQHG�D�YDOXH�RI������IRU�WKHLU�WHFKQLFDO�HI¿FLHQF\�RI�

mustard farming. According to Coelli (1998), farming 

LV�VDLG�WR�EH�HI¿FLHQW�LI�WKH�YDOXH�UHDFKHV�������

Table 2.  Results of stochastic frontier production function estimation on the partner and non-partner farmers in 

Megamendung District in 2017

Variable &RH¿FLHQW Standard-error t-ratio

Constanta 8.865 0.293 30.23

Land (X1) 0.843a 0.040 21.01

Seeds (X2) 0.097a 0.040 2.43

Urea fertilizer (X3) 0.017 0.018 0.91

Pesticides (X4) 0.034b 0.019 1.82

Labour (X5) 0.012 0.050 0.24

Dummy (X6) -0.127a 0.032 -3.97

6LJPD�VTXDUH��1�� 0.125 0.058 2.15

*DPPD���� 0.959 0.023 42.37

L-R test 37.33

1RWH��D�DW�.������DQG�E�DW�.�����
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Frontier cost function (isocost frontier) is the result of 

degradation of stochastic frontier production function 

ZLWK� GXPP\��7DEOH� �� VKRZV� WKH� DOORFDWLYH� HI¿FLHQF\�

of partner farming by 0.41 with the range 0.11–0.70, 

whereas in the non-partner farmers, the average value 

RI�WKH�DOORFDWLYH�HI¿FLHQF\�ZDV������ZLWK�WKH�UDQJH�RI�

����±������ 7KH� ORZ� OHYHO� RI� DOORFDWLYH� HI¿FLHQF\� LQ�

WKH� UHVHDUFK� DUHD� ZDV� LQÀXHQFHG� E\� VRPH� UHODWLYHO\�

high production input prices such as land rental rates 

depending on land conditions, labor prices, urea 

fertilizer prices, and pesticide prices.

7KH� DYHUDJH� YDOXH� RI� WKH� HFRQRPLF� HI¿FLHQF\� RI� WKH�

partner farmers reached 0.37 with the range value of 

0.11–0.67. The non-partner farmers had an average 

HFRQRPLF� HI¿FLHQF\� YDOXH� RI� �����ZLWK� WKH� UDQJH� RI�

0.17–0.63. This indicates that mustard farming has not 

EHHQ� HFRQRPLFDOO\� HI¿FLHQW�� ,I� WKH\� ZDQW� WR� DFKLHYH�

PD[LPXP� HFRQRPLF� HI¿FLHQF\�� WKH� FRVW� PXVW� EH�

(1–0.37/0.67) equal to 44.44%. Moreover, if the non-

partner farmers want to achieve maximum economic 

HI¿FLHQF\��WKH\�PXVW�VSHQG�WKH�FRVW���±������������E\�

�����(FRQRPLF�HI¿FLHQF\� LQ�SDUWQHU�DQG�QRQ�SDUWQHU�

farmers can still be improved by improving technical 

DQG� DOORFDWLYH� HI¿FLHQF\�� 7KH� IDUPLQJ� RI� WKH� SDUWQHU�

IDUPHU�SDUWQHUV�LV�WHFKQLFDOO\�HI¿FLHQW�EXW�KDV�QRW�EHHQ�

allocated. This means that they have not been able to 

use a combination of inputs optimally at minimum 

FRVW�FRQGLWLRQV��VR�WKDW�LW�LV�VWLOO�LQHI¿FLHQWO\�DOORFDWLYH��

7KH� WHFKQLFDO�� DOORFDWLYH�� DQG� HFRQRPLF� HI¿FLHQF\�RI�

the partner and non-partner farmers in Megamendung 

District in 2017 can be seen in Table 3.

)DFWRUV� ,QÀXHQFLQJ� WKH� ,QHI¿FLHQF\� RI� 0XVWDUG�

Farming

7KH� IDFWRUV� WKDW� VLJQL¿FDQWO\� LQÀXHQFHG� WKH� WHFKQLFDO�

LQHI¿FLHQF\� RI� PXVWDUG� IDUPLQJ� LQ� 0HJDPHQGXQJ�

District included education and extension worker 

dummy. The factors that had an effect on improving the 

WHFKQLFDO�LQHI¿FLHQF\�RI�PXVWDUG�IDUPLQJ�LQFOXGHG�WKH�

opportunity for partner participation. The results of the 

SDUDPHWHU�HVWLPDWLRQ�PRGHO�RI�WKH�WHFKQLFDO�LQHI¿FLHQF\�

effect of the stochastic frontier production function in 

Megamendung District in 2017 are presented in Table 

4.

7DEOH�������7KH�WHFKQLFDO��DOORFDWLYH��DQG�HFRQRPLF�HI¿FLHQF\�RI�WKH�SDUWQHU�DQG�QRQ�SDUWQHU�IDUPHUV�LQ�0HJDPHQGXQJ�

District in 2017

(I¿FLHQF\�

Distribution

7HFKQLFDO�(I¿FLHQF\���� $OORFDWLYH�(I¿FLHQF\���� (FRQRPLF�(I¿FLHQF\����

Partners Non-partners Partners Non-partners Partners Non-partners

< 0.50 2.86 0.00 77.14 60.00 80.00 71.43

����������� 0.00 2.86 8.57 28.57 11.43 22.86

����������� 0.00 5.71 11.43 11.43 8.57 5.71

����������� 2.86 8.57 2.86 0.00 0.00 0.00

����������� 17.14 8.57 0.00 0.00 0.00 0.00

����������� 77.14 74.29 0.00 0.00 0.00 0.00

Total 100.00 100.00 100.00 100.00 100.00 100.00

Average 0.91 0.89 0.41 0.47 0.37 0.42

Maximum 0.98 0.98 0.70 0.66 0.67 0.63

Minimum 0.41 0.57 0.11 0.25 0.11 0.17

7DEOH���� �7KH�UHVXOW�RI�WKH�HVWLPDWLRQ�RI�PRGHO�SDUDPHWHU�RI�WKH�HIIHFW�RI�LQHI¿FLHQF\�RI�SURGXFWLRQ�IXQFWLRQDO�

technique of the stochastic frontier on the mustard farming in Megamendung District in 2017

Variable &RH¿FLHQW Standard error t-ratio

Konstanta 0.406 0.654 0.621

Age (Z1) -0.008 0.011 -0.739

Education (Z2) -0.239b 0.128 -1.867

Participation opportunity to partner (Z3) 2.076a 1.030 2.015

Extension worker dummy (Z4) -0.871a 0.432 -2.016

Number of family members (Z5) 0.007 0.009 0.828
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7KH� HGXFDWLRQ� YDULDEOH� ZDV� VLJQL¿FDQWO\� LQÀXHQWLDO��

meaning that higher education of the farmers can 

UHGXFH� WKH� WHFKQLFDO� LQHI¿FLHQF\� RI�PXVWDUG� IDUPLQJ�

by the partner farmers and non-partner farmers. 

Their formal education can improve their managerial 

capacity and assist them in making the right decisions 

in running their farming. Good education helped the 

farmers use information on inputs well so that they are 

PRUH�HI¿FLHQW��7KH�UHVXOWV�RI�WKLV�VWXG\�DUH�VLPLODU�WR�

the previous research (Gul et al. 2009; Kusnadi, 2011; 

Donkoh et al. 2012; Sohail et al. 2012; Khan, 2012) in 

ZKLFK�HGXFDWLRQ�FDQ�UHGXFH�WHFKQLFDO�LQHI¿FLHQF\�

The extension worker variable was negative and 

KDG� D� VLJQL¿FDQW� HIIHFW� RQ� WKH� UHGXFWLRQ� RI� WHFKQLFDO�

LQHI¿FLHQF\��7KLV�PHDQV�WKHUH�LV�D�GLIIHUHQFH�EHWZHHQ�

the company extension workers and the government 

ones. This is because the company extension workers 

give the planting program to partner farmers and often 

make visits to them, so that information and technical 

guidance become more quickly to be delivered to the 

farmers. The intensive extension could improve the 

skills of the farmers in running their mustard farming. 

Technical guidance from the extension workers 

made the partner farmers use the production inputs 

appropriately so that the production became optimal 

while the government extension workers rarely made 

the visits to the farmers in the district so that information 

is not quickly disseminated to the farmers. The research 

results of Akinbode et al. (2011) showed that frequency 

of meetings with the extension workers have an effect 

RQ�WKH�UHGXFWLRQ�RI�WHFKQLFDO�LQHI¿FLHQF\��DQG�ZLWK�WKHLU�

help, the researchers were able to transfer knowledge 

to farmers so that they could make better decisions in 

improving their productivity.

7KH�YDULDEOH�RI�SDUWLFLSDWLRQ�WR�SDUWQHU�KDG�D�VLJQL¿FDQW�

effect, and by participating in the partnership, they 

FRXOG� LQFUHDVH� WHFKQLFDO� LQHI¿FLHQF\� LQ� PXVWDUG�

farming. This is because the contract only focused on 

contract marketing, and the farmers were free to carry 

RXW�WKHLU�SURGXFWLRQ��7KH�FRQWUDFWV�ZHUH�RQO\�VSHFL¿HG�

on the quantity and quality of the products being 

transacted. Meanwhile, production contracts were 

only for extension and transporting crops, and inputs 

were provided and bought privately by the farmers. 

The partner farmers had a relatively narrow land area, 

resulting in their inability to develop their scale of 

farming. Narrow land ownership for partner farmers is 

similar to that of Miyata et al. (2009) who stated that 

the contract on the apple and green onion farming was 

a labor intensive crop, indicating that the company 

preferred smallholder farmers with a large number of 

family labor. This study differs from that of Pramita 

(2016) and Hamidi (2009) stating that partnerships 

KDYH�DQ�LPSDFW�RQ�LPSURYLQJ�WHFKQLFDO�HI¿FLHQF\�

Managerial Implications

The results of this research indicate that by participating 

in partnerships there are opportunities for the farmers to 

LQFUHDVH�SURGXFWLYLW\��EHFDXVH�WKHLU�WHFKQLFDO�HI¿FLHQF\�

of is higher than that of the non-partner farmers. 

However, the farmers need to ensure that contractual 

agreements in partnership have accommodated 

interests related to the provision of production inputs. 

)DFLOLWDWLRQ� LV� UHTXLUHG� IURP� WKH� JRYHUQPHQW� RI¿FHUV�

or community agencies to assist the farmers in the 

preparation, mediation, supervision, and enforcement 

of contracts.

CONCLUSIONS AND RECOMMENDATIONS

Conclusion

Based on the objectives and the results of the discussion 

in the research, it can be concluded that education has a 

positive effect on the farmer participation opportunity 

WR� SDUWQHU�� 7KH� HI¿FLHQF\� OHYHO� DFKLHYHG� E\� WKH�

SDUWQHU�IDUPHUV�LV�WHFKQLFDOO\�HI¿FLHQW�ZLWK�DQ�DYHUDJH�

YDOXH� RI� ������ EXW� LW� LV� QRW� DOORFDWLYHO\� HI¿FLHQW� DQG�

HFRQRPLFDOO\�HI¿FLHQW�ZLWK�WKH�DYHUDJH�YDOXHV�RI������

DQG� ����� UHVSHFWLYHO\�� 7KH� HI¿FLHQF\� OHYHO� DFKLHYHG�

E\�WKH�QRQ�SDUWQHU�IDUPHUV�LV�WHFKQLFDOO\�HI¿FLHQW�ZLWK�

the average value of 0.89, but it is not alocatively and 

HFRQRPLFDOO\�HI¿FLHQW�ZLWK�WKH�DYHUDJH�YDOXHV�RI������

and 0.42 respectively. The factors leading to a reduction 

LQ� WHFKQLFDO� LQHI¿FLHQF\� LQ� PXVWDUG� IDUPLQJ� LQFOXGH�

education and dummy of extension workers.

Recommendation

,PSURYHG� WHFKQLFDO� HI¿FLHQF\� RI� SDUWQHU� IDUPHUV� DQG�

non-farmers can be obtained through farm management 

in technical skills and managerial capability of the 

farmers. Skill enhancement can be done with the use 

of fertilizers and pesticides as recommended by the 

DJULFXOWXUH�DQG�WKH�XVH�RI�FHUWL¿HG�VHHGV��,PSURYHPHQW�

in the farmer managerial capability can be focused 

on increasing the role of extension workers and the 

H[LVWHQFH�RI�¿HOG�VFKRROV��$OORFDWLYH�HI¿FLHQF\�FDQ�EH�
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improved by extension activities by not only focusing 

on cultivation aspect but also non-technical extension 

aspect such as information of input and output prices, 

VR� DV� WR� LQFUHDVH� DOORFDWLYH� HI¿FLHQF\� DQG� HFRQRPLF�

HI¿FLHQF\�� 7KH� HFRQRPLF� HI¿FLHQF\� RI� WKH� PXVWDUG�

farming by the partner farmers and non-partner farmers 

can be increased by reducing excessive and expensive 

inputs, thus reducing farming costs. The improvement 

RI� WKH� WHFKQLFDO� HI¿FLHQF\� RI� ERWK� SDUWQHU� DQG� QRQ�

partner farmers can be obtained by farming business 

management for their technical skills and managerial 

capacity.
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