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ABSTRACT

The Puspa Agro central business market was built to increase the food supply as well as
shortened the supply chain to elevate the farmer income and in the large scale escalating the
economic growth of East Java Province. Meanwhile, the central market operational activity
did not work as expected as planned and the government initiates to upgrading the
accessibility toward the Puspa Agro central market by constructing a new road connecting
with the toll road directly the arterial road. The main purpose of this research is to evaluate
the location of Puspa Agro central business market using the center gravity model. The
research shows that the location of Puspa Agro central business market is not fulfilling the
requirement based on the 3 (three) approach which are the location of people an d goods
mobility, the location of agriculture production such as, fishery, fruit and vegetables and the
number of the population of the nearest city. The three alternates location is proposed, at
Waru and Candi districts in Sidoarjo City and near the Pasuruan City. The alternate location
must be considered to rise the central business market income since the existing location was
not fully capable to achieve the trading transaction.
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1. Introduction

The Puspa Agro central business market was built in 2008 in order to increase the food supply
as well as shortened the supply chain to elevate the farmer income and in the large scale escalating
the economic growth of East Java Province. Puspa Agro is managed with the concept of integrating
various agro products in one well-organized area [1] [2] and to be developed as agribis market [3] .
Meanwhile, the central market operational activity did not work as expected as planned with the low
occupancy rate of shop booth and the minimum of trading transaction, there are only 5 booths
operated from total 1045 booths offered [4]. At 2020, the Puspa Agro central market did not make
adequate contributions and profit with the total loss around 1 billion [5]. The main problem which
causing the slack of the market was the congestion of road access both in and out as well as the
competition with other market which offering the competitive price [6]. The road congestion often
occurs on Kletek Taman Sidoarjo [7] as the only road access toward the central market [8]. To
support the Puspa Agro central market, the government had been issued the regulation of the
development acceleration in East Java Province through The Government Regulation Number 80
year 2019 in order to increase the accessibility toward the Puspa Agro central market by constructing
a new road connecting with the toll road directly the arterial road [9].

The ultimate purpose of the research is to evaluate the location of the Puspa Agro central market
using the center gravity model as the alternative solutions on the decision of government policy. The
right choice of the market location is important affecting the logistic cost which can impact the
market occupancy, and also because one of the keys to a company's success is to be able to win the
competition market lies in good supply chain management [10].
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2. Material and Methods

2.1. Center Gravity Model

Center gravity location model is the moderate model as the part of the strategy to develop the
supply chain network management which can be used to determine the effective location of certain
new facility such as the warehouse [11], factory and central market connecting the supply sources
from a different location. The gravity model is widely used to determine the optimum location, the
previous research had been undertaken by Mawadati, et.al (2020) which researching the location of
the PT Aneka Adhi logam Karya location in Yogyakarta [12]. The research using the gravity model
had also been used by Ama, et.al (2015) to determine the optimum location of food barn in South
East Minahasa District [13] and determining the distribution network [14]. The gravity model was
also used to formulate the optimum location for the warehouse had been conducted by Soesilo R,
et.al (2020) for PT. RPZ project in Surabaya [15]. The economic analysis for religion tourism area
in Semarang using gravity model and network analysis had been studied by Putri W H, et.al (2021)
based on the number of population of the nearest districts [16]. The ideal location is the location
which resulting the minimum distance between the warehouse and the retailer outlets, the distance is
weighted based on the number containers carried. The formula of Center Gravity Model [17] is
shown below:
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Where:
Cx = Coordinate x from the center of gravity
Cy = Coordinate y from the center of gravity
dix = Coordinate x from location i
diy = Coordinate y from location i
Wi = Good Volume which had been transported from location i

2.2. Research Method
The evaluation of the Puspa Agro central market location using the centre gravity model is the
mathematical numerical approach based on the coordinate which will be compared with the existing
market location. The research is used three alternative approach based on the goods and people
transported as follows:
- The location of people and goods mobility,
- The location of agriculture production such as, fishery, fruit and vegetables

- The Number of the population of the nearest city

Table 1. The reference coordinate of each approaches

Refz inat
No. Model Approach Referepce eference Coodinate
Location E N
1 | The location of people and goods mobility | Tulangan, Sidoarjo 112,65 -7,46
The location of agriculture production P
2 such as, fishery, fruit and vegetables Wlingi, Blitar 112,32 8,12
3 The Number of the population of the Wlingi, Blitar 112.32 8,12
nearest city

Source: Calculation, 2021
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3. Result and Discussion

The evaluation of the Puspa Agro central market location based on the location of people and
goods mobility is using the nearest station or airport which can describe the optimum central market
location servicing the nearest people and goods mobility which can both reducing the transportation
cost and gaining more access from and toward the location of central market. The nearest of the
station was Bungurasih, Larangan Bus Station in Sidoarjo and Gubeng Train Station in Surabaya.
The nearest airport was the Juanda Internation Airport in Sidoarjo.

Table 2. Coodinate of Proposed Location Based on the Location of People and Goods Mobility

. . . Passengers | Passengers
Location X (E) | Coordinate | Y (N) | Coordinate (Year) (Month)

Reference Location
(Tulangan) 112,65 0,00 -7,46 0
Bungurasih Bus Station | 112,72 0,07 -7,35 0,11 | 33231163 | 2769263,58
Larangan Bus Station 112,72 0,07 -7,45 0,01 760000 63333,33
Juanda Airport 112,79 0,14 -7,38 0,08 6800000 | 566666,67
Gubeng Train Station 112,75 0,10 -7,26 0,2 2500000 | 208333,33
Puspa Agro 112,68 0,03 -7,37 0,09
Proposed Location 112,73 0,08 -7,35 0,11

0,25

0,2 Gubeng
0,15
Bun%urasih
0,1 Proposed Location
Puspa Agro Juanda
0,05
Sidoarjo
0oe
0,00 0,02 0,04 0,06 0,08 0,10 0,12 0,14 0,16

Figure 1. The Proposed Location of Central Market Based on The Location of People and
Goods Mobility

The proposed location of Puspa Agro central market based on the the location of people and goods
mobility is expected near the Waru in Sidoarjo City (Figure 1) where the existing location of the
market is far from the Bus Station. The result is appropriate since many service and trading such as
car dealer, bank and food strores operate along the main arterial road at Ahmad Yani Road as well
as close to the exit toll road Surabaya to Sidoarjo and Surabaya to Mojokerto to give an easy access
for transporting people and goods. The second approach to evaluate the location of Puspa Agro
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central market is based on the on the location of agriculture production such as, fishery, fruit and
vegetables. The closer the locaton of the market with agriculture production the easier and the less
cost spent for logistics and transportation for goods.

Tabel 3. Coordinate Proposed Location Based on the Location of Agriculture Production Such as,
Fishery, Fruit and Vegetables

Fish, Fruit and
Location X(E) Coordinate Y(N) Coordinate Vegetables
Production

(Ton)
Reference Location
(wlingi blitar) 112,32 0 -8,12 0
Mojokerto 112,43 0,11 -7,47 0,65 66986
Sidoarjo 112,69 0,37 -7,44 0,68 15752
Pasuruan 112,88 0,56 -7,65 0,47 1313754
Lawang 112,69 0,37 -7,83 0,29 26136
Surabaya 112,72 0.4 -7,26 0,86 8300
Gresik 112,62 0,3 -7,16 0,96 53843
Lamongan 112,41 0,09 -7,10 1,02 128963
Puspa Agro 112,68 0,36 -7,37 0,75
Proposed Location 112,88 0,56 -7,59 0,53
1,2

1 ® Lamongan
® Gresik
® Surabaya
0,8
|:| Puspa Agro
Mojokerto Skloarjo
0,6
‘ Proposed Location
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04
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Figure 2. The Proposed Location of Central Market Based on The Location of Agriculture
Production Such As, Fishery, Fruit and Vegetables

The location of central market based on the location of agriculture production such as, fishery,
fruit and vegetables lays near the Pasuruan City where the Pasuruan is the biggest contributor for
agriculture product such as fruit, vegetables and fishery in East Java Province. The proposed location
near Pasuruan City is expected to reduce the logistics cost and stored time saving make the product
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is quickly absorbed by the people at the fresh condition. The Pasuruan to Probolinggo toll road has
been operated making the access and transportation for goods is easier. The latest approach which
will be used is based on the number of population of the nearest city which can affecting the
investment decision regarding to the number of people doing the trading transaction. The nearest city
with the existing central market was Surabaya, Mojokerto, Gresik, Lamongan, Pasuruan and Malang.

Tabel 4. Coordinate Proposed Location Based on the Number Population of the Nearest City

Location X (E) | Coordinate Y (N) | Coordinate Population
Titik Acuan (wlingi
blitar) 112,32 0 -8,12 0
Mojokerto 112,43 0,11 -7,47 0,65 1108718
Sidoarjo 112,69 0,37 -7,44 0,68 2216804
Pasuruan 112,88 0,56 -7,65 0,47 1616578
Malang 112,63 0,31 -7,96 0,16 2591795
Surabaya 112,72 0,4 -7,26 0,86 2885555
Gresik 112,62 0,3 -7,16 0,96 1299024
Lamongan 112,41 0,09 -7,10 1,02 1188913
Puspa Agro 112,68 0,36 -7,37 0,75
Proposed Location 112,74 0,42 -7,47 0,65
1,2
1 @® lamongan
® Gresik
® Surabaya
0,8
|:| Puspa Agro
Sidoarjo
Mojokerto Proposed Location
0,6
Pasuruan
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0,2
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0 0,1 0,2 0,3 0,4 0,5 0,6 0,7

Figure 3. The Proposed Location of Central Market Based on the Number of Population of the
Nearest City

The proposed location of central market based on the number of population of the nearest city
suggest that the Puspa Agro should be located at Candi East Outer Ring Road in Sidoarjo. This
location is very strategic since its closed to the factory and the warehouse along the outer ring road.
The proposed location is also near the Tanggul Angin Sidoarjo to Surabaya, Sidoarjo to Malang and
Sidaorjo to Pasuruan toll road.
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4. Conclusions
The evaluation of the existing Puspa Agro central market can be concluded as follows:

1. The existing location of Puspa Agro central market is not fulfilling the requirements based
on three approaches the location of people and goods mobility, The location of agriculture
production such as, fishery, fruit and vegetables and The Number of the population of the
nearest city.

2. The alternate location must be considered to develop a new central market despite investing
on the existing location. The proposed locations are at Waru, Candi Eastern Ring Road in
Sidoarjo and area near Pasuruan City.

3. The development of direct access through the toll road toward the Puspa Agro central
market had not been fully solve the problem as well as increasing the trading transaction.

4. Converting of the acceleration of the development policy in East Java Province by investing
on the profitable and give more benefit for people, not only focus on the Puspa Agro.
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