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FOREWORD FROM CHAIR OF ICOSET & ICOSEEH
UNIVERSITAS ISLAM RIAU

In the name of Allah, Most Gracious, Most Merciful

Assalamualaikum Wr. Wb,
3

Welcome to the International Conference on Science Engineering and Technology (ICoSET)
and International Conference on Social Economic Education and Humaniora (ICoSEEH).

ICOoSET &gICoSEEH 2017 has a theme “Sustainability Development in @Qeveloping
Country”. This forum provides researchers, academicians, professionals, and disciplinary
working or interested in the field of Science Electrical Technology and Social Education
Economy and Humaniora to show their works and findings to the world.

I would like to express my hearty gratitude to all participants for coming, sharing and
presenting your experiences in this vast conference. There are more than 150 papers
submitted to ICoSET & ICoSEEH UIR 2017. However only high quality selected papers are
accepted to be presented in this event, so we are also thankful to all the international
reviewers and steering committee for their valuable work. I would like to give a compliment
to all partners in publications and sponsor ships for their valuable supports.

Organizing such a prestigious conference was incredibly challenge and would have been
impossible without our outstanding committee, So, I would like to extend my sincere
appreciation to all committees and volunteers from Chiba University, Saga University,
Universiti gfgknologi Mara, Universiti Utara Malaysia, Dayen University, Kyungdong
University for providing me with much needed support, advice, and assistance on all aspects
of the conference. We do hope that this event will encourage the collaboration among us
now and in the future.

We wish you all find opportunity to get rewarding technical programs, intellectual
inspiration, renew friendships and forge innovation and that everyone enjoys some of what
in Pekanbaru-Riau special.

Pekanbaru, 8" November 2017

Dr. Evizal Abdul Kadir, M .Eng

Chair of ICoSET & ICoSEEH 2017
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FOREWORD FROM RECTOR
UNIVERSITAS ISLAM RIAU

Itis our great pleasure to join and to welcome all participggts of the International Conference
on Science Engineering and Technology (ICoSET) and International Conference on Social
Economic Education and Humaniora (ICoSEEH) 2017 in Pekanbaru. I am happy to see this
great work as part of collaborations among Chiba University, Saga University, Universiti
@cknologi Mara, Universiti Utara Malaysia, Dayen University, Kyungdong University. In
this occasion, I would like to congratulate all participants for their scientific involvement
and willingness to share their findings and experiences in this conference.

I believe that this conference can play an important role to encourage and embrace
cooperative, collaborative, and interdisciplinary research among the engineers and scientists.
I do expect that this kind of similar event will be held in the future as part of activities in
education research and social responsibilities of universities, research institutions and
industries internationally.

My heart full gratituggis dedicated to organizing committee members and the staff of Islamic
University of Riau for their generous effort and contribution toward the success of the
ICoSET & ICoSEEH 2017.

Pekanbaru, 8" November 2017

Prof. Dr. H. Syafrinaldi, SH., MCL

Rector of Islamic University of Riau

Pekanbaru, Indonesia
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November 08, 2017
08.00-08.30 Registration Committee
08.30-09.15 Opening Ceremony: Committee
Quran Recitition Committee
Indonesia Raya National | Committee
Anthem
Speech of the Chairman of the committee
Committee Dr. Evizal Abdul Kadir, ST, M.Eng
Opening speech Rector of Islamic Universty of Riau
Prof. Dr. H. Syafrinaldi, SH., MCL
Performing Arts Committee
(Traditional Dance)
09.15-09.30 Photo Session and Committee
Coffee Break 5
09.30-12.00 Keynote speakers: Moderator o
I. Prof. Dr. Shigeki 1. Dr. Ujang Paman Ismail, M.Agr 5
Inaba: Professor of | 2. Dr. Evizal Abdul Kadir., M.Eng =
Agronomy. 3. Arbi Haza Nst, B IT, ML.IT §
Agricatural Plant 3
Science & Qé
Agricultural =
Economics. Saga S
University, Japan. g
2. Prof. John Lee <
PhD, ME, MSc,
BSc: President
Kyungdong Global
Campus Research,
Kyoto University,
Japan
3. Yohei Murakami,
Ph.D: Center for
the Promotion of
Interdisciplinary
Education
12.00-13.00 Lunch Break Committee 31
Floor
13.00-15.00 Paralle] Session 1 Moderator
Participants 4nd
15.00-15.30 Coffee Break Committee Floor
15.30-17.30 Parallel Session 2 Moderator
Participants
17.30-17 45 Closing Ceremony Committee
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EFFICIENCY ANALYSIS OF RUBBER PRODUCTION FACTOR IN
REGENCY OF KAMPARRIAU PROVINCE

Heriyanto

Faculty of Agriculture, Universitas Islam Riau Jl. Kaharuddin Nasution, Marpoyan,
Pekanbaru 28284 Riau, Indonesia

Email : heriyanto @agr.uir.ac.id

Abstract

Kampar regency is one of the districts in Riau province which contributes significantly
to the economy in Riau Province, especially in the agricultural sector in the plantation
sector. Rubber plantations are a source of prosperity, progress, independence, and
pride of Kampar district government. Plantation management at present still relies on
and relies on the abundance of human resources @e relatively cheap. Efficiency,
productivity, quality, sustainability are still low. This study aims to analyze the
efficiency of rubber production in Kampar regency by building multiple linear
regression model and production efficiency analysis. The results showed that the
dominant factors affecting rubber production in Kampar Regency were number of
plants, plant age, number of labor and investment. The factors of production are the
number of plants, and the amount of labor is not technically efficient, allocative, and
economical. The use of fertilizers tends to be technically and economically efficient,
but alocatively inefficient. In order to obtain optimal production, this study
recommends the need for rejuvenation of old or damaged rubber plants using superior
seeds and maintained in accordance with the standards of rubber cultivation
techniques. The efficient use of labor can be achieved by applying a rubber tapping
system appropriately tailored to the conditions of the plant and the price of rubber. In
addition, the use of balanced fertilizers in accordance with the recommended should
be applied.

Keywords: Dominant Factors, Technical Efficiency, Allocative Efficiency, Economic
Efficiency

INTRODUCTION

The agricultural sector in Indonesia
is divided into five subsectors, namely food
agriculture sub-sector, estate sub-sector,
forestry sub-sector, livestock sub-sector and
fishery sub-sector. The agricultural sector is
continually required to play a role in the
national economy through the formation of
Gross Domestic Product (GDP), foreign
exchange gain, food supply and industrial
raw  materials, poverty alleviation,
employment and income generation.

28

The value of Gross Domestic
Product (GDP) of agricultural, livestock,
forestry and fishery products at 2000
constant prices amounted to 304,777.1
billion rupiahs in 2010 and 339,890.2
billion rupiahs in 2013 or an increase of
10.33 percent. While the role of agriculture
sector to Indonesia's GDP in 2013 fell from
13.17 percent to 12.89 percent. The role of
agriculture sector to GDP is ranked second
after the management industry sector is

——
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26.83 percent. Statistik
Indonesia, 2014).

The contribution of the agricultural
sector to the total value of GDP of Riau

Province ADHK-DM in 2010 has an

(Badan Pusat

increasingly fluctuating trend. In 2010, the
contribution of the agricultural sector to the
total value of GRDP of ADHK-DM
Province was 17.08%, increasing to 17.73%
in 2014. During the period 2010 - 2014, the
average growth of agricultural sector
contribution increased by 0.75% per year.
Where the agricultural sector ranked second
only to the mining sector. GRDP for
Kampar District from agriculture was 29.95
percent in 2009 and 28.91 percent in 2013
or decreased by 0.70 percent. Where the
agricultural sector in kampar district ranks
second after the mining sector. Thus seen
that the agricultural sector is able to
contribute significantly to PDRB Kampar
regency.

At the Kampar regency level is not
much different from the provincial level. In
2013 the largest area of plantation crops is
occupied by oil palm plantation with an area
of 190486 Ha. While the rubber plant is in
second with 92.509 Ha and Gambir plant is
in third with 4,817 Ha. In the period of
2009-2012 the area of rubber plantation
decreased. In 2009 the total area of rubber
plant is 91,328 Ha and in 2012 the total area
of rubber plant becomes 91,143 Ha. But not
so with the production of rubber plants,
where in the year 2009 to 2012 rubber
production has increased from 46,656 tons
to 61,040 tons. Whereas in 2012 until 2013

METHODOLOGY

This research was conducted in
Kampar Regency, using multy stage
purposive sampling method with the criteria
of 1-3 ha with the age of 13-25 years old.
Samples were taken in 3 sub-districts,
namely Kampar Kiri Hulu, Kampar Kiri
Hilir and XIII Koto Kampar sub-districts,

there was a tendency of increasing rubber
plantation area to 92,609 ha and a decrease
of rubber production to 60,714 tons (BPS
Kabupaten Kampar, 2014). The decline in
the arca of rubber plantation is suspected
due to the conversion of rubber land to palm
oil which is considered easier in the
company and has a higher economy.

Rubber plantations in Kampar
regency are dominated by smallholder
rubber plantations. Observing the results of
smallholder  productivity with  low
productivity of smallholder rubber based on
data from Kampar District Plantation Office
is only 0.78 tons / ha / year, caused by
factors such as: (1) the majority of farmers
have not used rubber planting material of
superior clones grafting) and has not yet
applied the standard of cultivation and
maintenance of rubber plantation as well as
recommended post-harvest technology, (2)
there is a large old rubber garden area that
needs to be rejuvenated soon. These factors
affect each other. This factor becomes a
determinant as well as a barrier to
production, especially in rural areas so that
rural communities, especially rubber
farmers who have problems in their efforts
to boost production.

Based on the above study in
general this study was conducted with the
aim to analyze the efficiency of rubber
production in Kampar regency. Specifically
aimed at analyzing the dominant factors
affecting rubber production, analyzing
technical efficiency, allocative efficiency
and economic efficiency of rubber

Each sub-district took as many as 20 rubber
farmers and a total sample of 60 rubber
farmers.

Methods of data analysis in this
gdy using Cobb-Douglas production
function. The Cobb-Douglas function is a
function or gggation involving two or more

because the three districts are rubber variables. Mathematically, the Cobb-
production centers in Kampar regency.

[ 2 )
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Douglas function can be written as follows
(Koutsoyiannis, 1997; Soekartawi, 2003):
Y =b0X1b1X2b2X3b3 X4b4 Xsbi eL1

‘Where:

Y = Number of rubber production (Kg / hectare /

year)

X1 = Number of Plants (Tree / hectare / year)

X2 = Age of plant (hectare / year)

X3 = The amount of fertilizer (Kg / hectare / year)
X4 = Amount of labor (HKP / Hectare / year)

X5 = Investment (Rp / hectare / year)

b0 = Intercept

bl ... b5 = Farameter of factors of production to be
expected

e = Natural logarithm, e = 2,718

u = Pitfalls

The equation will be converted into
multiple linear form to facilitate the
calculation by using natural logarithmic
transformation, the parameter is determined
by using the Ordinary Least Square (OLS)
method so that the equation becomes as
follows:

InY=Lnbo+bi LnXi +b2Ln X2 +bsLn
X3+bsLlnXa+bsLnXs+u

Expected alpha parameters (Hypothesis) b1, b2, b3,
b5> 0 and b4 < 0.

In order to provide econometrically
valid results it is necessary to test some
econometric assumptions which include the
detection of normality, multicollinearity,
heteroscedasticity and autocorrelation of
the equations in the regression model
(Gujarati, 2003, Thomas, 1997; Verbeek et

all., 2000).
Furthermore, after testing the
econometric  assumptions, production

efficiency analysis is performed. in the
terminology of economics suggests that
efficiency can be classified into 3 (three)
kinds, namely allocative efficiency,

RESULT AND DISCUSSION

Result of estimation model of
rubber production factor in this research is
very good as where seen from coefficient of
determination (R?) that is 0,9470. This
shows that 94.70 percent of the number of

30

technical efficiency, and economic
efficiency. A production is said to achieve
an allocative efficiency when the Marginal
Product Value (MPV) equals the price of
the factor of production. The Value of
Marginal Product (MPV) is the addition of
revenue received due to the additional use
of the input unit. Mathematically can be
written as follows (Soekartawi, 2003):
MPV, = Peatau oot -

Technical efficiency is the amount that
shows the ratio between actual production
and maximum production. Calculation of
technical efficiency is done by calculating
Marginal Physical Product (MPP) from
each production factor. MPP is derived
from the first derivative of the production
function :
Y=bo. X" X" XML XM XS
MPP = Z=bo. b X" . Xo" . X5™ . X
Xsbi
Technical efficiency is achieved when MPP
= 0. If MPP> 0, then the use of production
input is not technically efficient, and if MPP
<0, it means the use of input is technically
inefficient. The Economic efficiency is a
quantity that shows the comparison
between actual profit and maximum profit.
Mathematically, the relationship between
technical efficiency, allocative glificiency
and economic efficiency are as follows
(Soekartawi, 2003):
EE =TE x AE
Where: EE = Economic Efficiency

TE = Technical Efficiency

AE = Allocative Efficiency
Thus, if TE and EA are known, then EE
can also be calculated. The quantities of
TE <1, AE <1, and EE do not always
have to be less or equal to one..

production variables can be explained by
the number of plants, the number of labor,
the use of fertilizer, the age of plants, and
working capital. While 5.30 percent is
influenced by other variables that are not
included in the model. This variation is
significant at a real 1 percent level seen

——
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from F arithmetic of 312.69 and probability
<0.0001.

The result of normality test using
Shapiro-Wilk statistic shows that the result
of.Shapiro-Wilk statistic calculation for

rubber production is 0.88. The value is
significant at a real 1 percent level. The
multicollinearity test of VIF values for all
independent variables (number of plants,
plant age, amount of labor, use of fertilizers,
and investment) has a value less than 10.
The result of heteroscedasticity test shows a
Breusch-pagan statistic of 7.77, the value is
different with zero at 5 percent real level.

Table 1. Results of model estimation of the
rubber farming in Kampar regency

The value of Durbin-Watson (DW) in the
built model is 2.064, at n = 60 and k = 6
from the DW distribution table with 1
percent real level obtained dL value of
1,808 and du 2,192. This indicates that the
data is normalized, does not occur
multicollinearear, does not occur
heterokedasitas and there is no
autocorrelation.

The dominant factor affecting
rubber production can be seen from the
estimation of the model of the use of rubber
production factors in Table 1 below

use of production factors of smallholder

) Parameter Standard Variance

Variabel Estimate Error tValue | Pr>ki Inflation
Intercept -0.88355 | 1.13016 -0.78 | 04378 0
Number of plants 0.88329 | 0.06079 1453 | <0001 | 3.17175
Age of the plant -0.11708 | 0.06370 -1.84 | 00716 | 1.39693
Amount of labor 0.14117 | 0.06030 234 | 00229 1.11531
The amount of fertilizer 0.00221 | 0.00508 043 | 0.6659| 1.11590
Investment 0.23692 | 0.08901 266 | 00102 | 285166

{ =)
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Based on the estimation result of
model in Table 1 it is known that there are
four variables that have real effect on the
production of smallholder rubber, that is the
number of plants, plant age. labor, and

................................. fAvestment. While the amount of fertilizer
has no significant effect on the production of
smallholder rubber in Kabupten kampar.

The coefficient of the number of
plants has a positive sign that is 0.88329
which means that every 1 percent increase in
the number of plants will increase the amount
of production by 0.88329 percent, vice versa,
any 1 percent reduction in the number of
plants, will decrease the amount of
production by 0.88329 percent with the
assumption that other factors of production
remain. This indicates that the number of
plants responsive to rubber production, so it
can give an idea that the number of plants is
the factor of production of the greatest
influence in determining the amount of
rubber production. Based on this the farmers
can still increase the number of cultivated
rubber plants because each additional input
will increase output. This is similar to the
study Agustina at all (2016).

The result of the estimation can show
that the data of plant age negatively affect the
amount of rubber production and
significantly different with zero at the real
level of 10 percent so that hypothesis HO
accepted and hopotesis Haditolak. This
means that if the age of the plant increases
then the amount of production will be
reduced. The coefficient of plant ageffias a
negative sign that is -0.11708 which means
that every 1 percent increase in plant life will
decrease the amount of production by
0.11708 percent. Thus it can be concluded
that if there is a decline in rubber production
due to old age the rubber plant is time to be

rejuvenated.

32

—

The coefficient of lafhr has a positive
sign that is 0.14117 which means that every
1% increase in labor will increase the
production amount of 0.14117%, and vice
versa, 1% reduction of labor will decrease the
production amount by 0, 14117 percent
assuming other production factors remain.
The effect of the use of labor on production
is positive so that it can increase rubber
production by infilcasing the use of labor
without reducing the use of other production
factors. The largest allocation of working
time of farmers in farming is harvest labor.
The greater the allocation of harvest work,
the production (yield) tends to increase. This
is similar to the study Rizal (2014), Ronal. S
at all (2014), Yarna Hasian (2015), Gede at
all (2015), Reni at all (2014), Silvira at all
(2013), Felicia at all (2014), Lidya at all
(2015), Shelvi at all (2014), Susilawati at all
(2015), Stulov (2016),Reny atall (2014) dan
Ongki at all (2015).

The coefficient of investment has a
[bsitive sign to production of 0.23692 which
means that every 1 percent increase in
working capital will increase the amount of
production by 0.23692 percent, and vice
versa, any 1 percent reduction in investment
will decrease the production amount of 0,
23692 percent assuming other factors of
production remain. This indicates that the
effect of investment on rubber production is
responsive to this matter with the study Desi
(2015).

Production Efficiency

Soekartawi (2003) in the terminology
of economics argues that efficiency can be
classified into 3 (three) kinds, namely
allocative efficiency, technical efficiency,
and economic efficiency. Analysis results
Technical efficiency, allocative efficiency or
price and economic efficiency can be seen in
table 2.
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Table 2. Results of Technical Efficiency Analysis, Allocative Efficiency and Economic

Efficiency
. . - . - Economic
Variabel Technical Efficiency | Allocative Efficiency .
Efficiency
Niiifiter of plants -21.92% -3.06%*
66.98*
Amount of labor -8.03* -3.15%
25.27*
The amount of fertilizer -0.13%%* -0.31% .04

Description: * Inefficient; ** not yet efficient; *** already efficient

The result of technical efficiency
calculation shows that the value of technical
efficiency of the number of plants, and labor
of respectively -21.92, and -8.03. These
values are <0 (small from zero), meaning that
the use of plant quantity factors, labor and
fertilizers is not technically efficient.
Therefore it is necessary to add the use of
factor of plant number, labor and fertilizer.
While the value of technical efficiency for
plant age factor is 150.78, the value is>0
(large from zero), meaning the plant's age
factor is not technically efficient. It is
therefore necessary to rejuvenate the old /
damaged plants. Meanwhile, the value of
technical efficiency of fertilizer use and
investment = 0 (equal to zero), meaning that
the use of fertilizer and investment is
technically efficient.

The value of the allocative efficiency
for the factor of the number of plants, labor,
and the use of fertilizer, respectively is -3.06,
-3.15, -0.31, the values are <1 (small of one),
meaning that the amount factor plants, the
amount of labor and the use of ind@ally
inefficient fertilizers, thus reducing the use of
production factors.

The result of the economic efficiency
calculation shows that the number of plant
and labor is 66,98 and 25,27, the value is> 0
(big from zero), meaning the use of plant
quantity factor gl the amount of labor is not
economically efficient. Therefore, it is
necessary to increase the use of the number
of plants and the number of workers. While
the result of economic efficiency for fertilizer
use factor is 0,04, the value is = 0 (equal to

—
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zero), meaning that fertilizer is economically
efficient.

5. CONCLUSION

The dominant factors affecting
rubber production in Kampar regency are
number of plants, plant age, number of labor

and investment. All the statistically
significant different factors had a positive
effect except the age of the plant.

Furthermore, the use of factors of production,
in particular the number of plants and the
number of labor, is not technically efficient,
allocative, and economical. The use of
fertilizers (dominated by urea fertilizers)
uses tend to be technically and economically
efficient, but alocatively inefficient.

The  policy  implications for
optimizing rubber production in Kampar
District are: First The use of the number of
crops in smallholder rubber farming in
Kampar Regency is known to be responsive
to production and has not yet reached
technically and economically efficient
condition, therefore to optimize rubber
production the farmers can still increase the
use the number of plants. The average use of
the number of smallholder rubber plantations
in Kampar Regency is 431 stems / hectare,
while to obtain optimal results, the
recommended rubber planting distance from
the Kampar Regency plantation is 6 x 3
meters or the total population of about 550
trees / hectare. Both the ages of the rubber
plant have many old and damaged, therefore
need to be rejuvenated rubber plant.
Rejuvenation of rubber using superior seeds
and maintained in accordance with the
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standards of cultivation techniques is
believed to be able to increase the
productivity of rubber produced. Thirdly, to
obtain a more optimal production and
efficient use of labor, it is necessary to apply
the _appropriate rubber tapping system

adapted to the condition of the plant and the
price of rubber.
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