
Primary road networks SPATIAL 
MODEL based on LOCAL stakeholder 

preferences as decentralized decision 
making PRACTICES (study case: East 

Java, Indonesia)



1. INTRODUCTION

PLANNING AND DEVELOPMENT APPROACH IN JAVA

Planning process in Indonesia generally employs the 
top-down approach. Moreover, in the development of 
this road network, the central government decides 
almost every aspect of the planning while local 
government can only adjust to the regulation of those 
development.

This could be seen by the revision of spatial plans on 
several municipality in Java to adjust to the central 
development policy

REGIONAL INFRASTRUCTURE IN JAVA

Infrastructure development has occurred 
massively in Java Island this past several 
decades. The development of this infrastructure 
has begun to make a significant impact on the 
development of the island as an area, as seen in 
the spatial planning of each region in Java.

The Trans Java toll road is a massive 
infrastructure network of toll roads that connect 
cities in Java. This toll road connects the two 
largest cities in Indonesia, Jakarta and Surabaya.
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1. INTRODUCTION

RESEARCH GOALS

This study aims to provide a different perspective on decision making using local stakeholder 
preferences as a basis for spatial models in primary road infrastructure. 

This research will also support the achievement of the ninth Sustainable Development Goals, which is: 
Industries, Innovations and Infrastructure. Mainly to build resilient infrastructure as well as to reduce 
the inequality between many city and municipality in East Java and promote a more sustainable 
approach towards infrastructure development.
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STUDY SITE
This study was carried out in East Java Province, covering the 
mainland of East Java and Madura Island.
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2. METHODOLOGY



“ Key Stakeholder 
Analysis

PIL (Power, Intimate, and Legitimacy 
Approach) :
In this analysis, the stakeholders are 
chosen based on the specificity, 
interrelation between stakeholders, and 
policy analysis.
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“
According to Grimble and Wellard (1997), the 
stakeholder category is divided into eight (8) based 
on the PIL criteria, such as:

PIL category (dominant); power is very strong, 
interest is affected, and legitimacy is high
PI Category (powerful); power is very strong, 
interest is affected, claims or legitimacy are 
weak
PL category (influential); power is very strong, 
claims are recognized, or legitimacy and 
interest have no effect
IL category (vulnerable); interest is affected, 
claims are recognized or legitimacy is good, but 
without strength
P category (dormant); power is very strong, 
interest is not affected, and claims are not 
recognized
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“ P category (dormant); power is very strong, 
interest is not affected, and claims are not 
recognized
L category (mindful); claim is recognized, but 
not affected and not strong
I category(marginal); affected, but claims are 
not recognized and are not strong
Other ratings; non-third-party stakeholders.
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“ Analytic Hierarchy 
Process (AHP)

To determine stakeholder Preferences

AHP is an analytical technique that 
organizes information to determine the 
most preferred alternative choice 
(priority) based on rational perception.
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“ Using pairwise comparison (with a scale 
1-9), several spatial characteristics is 
assessed and then arranged into a 
hierarchical structure

.

11



LCPA algorithm will help to find 
the “cheapest” way to connect 
two region within a cost surface 
based on multiple chosen criteria

LCPA is easily employable using 
GIS, as in ArcGIS, there are spatial 
analyst tools which contains cost 
distance that measure raster cost 
area and cost path that defines 
the easiest or cheapest way to 
travel from one point to another

LEAST COST PATH ANALYSIS

Steps on Defining Least Cost Path
Defining the cost criteria
Creating cost maps
Weighted Overlay of the cost maps
Create the cost efficient path 
using least cost path algorithm
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3. RESULT



KEY STAKEHOLDER

Related Stakeholders in the Construction of Arterial Roads
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No Stakeholder

1 East Java Planning and Development Agency
2 East Java Department of Transportation
3 Regional Public Work Department
4 Local Government
5 State-Owned Enterprises
6 Regional Legislative Assembly
7 Expert of Economic Development
8 Expert of Regional Planning
9 Civil Engineer
10 Public Figure
11 Private Sectore
12 Non Governmental Organization (NGO)
13 Regional Environmental Department



Stakeholder analysis ith specific Criteria PIL in Developing 
Primary Road Network, East Java
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Stakeholder Map with Linkages of Power, Interest, and 
Legitimacy Plans for Primary Arterial Road Construction 
in East Java
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Stakeholder Preferences
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Stakeholder Preferences
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COST SURFACE MAPS

Distance From Center 
of Activities Conserved Area Slope
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COST SURFACE MAPS

Topography Land Use
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COST SURFACE MAPS
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COST EFFICIENT TRANSPORTATION NETWORK
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1. Trans-Madura Artery Road
The modelled road network on Trans-
Madura Artery Road passes through the 
southern part of Madura Island, through 
the center of Pamekasan, Sampang, and 
Bangkalan regency while the existing 
roads passes through northern and 
southern part of Madura Island
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COMPARATIVE ANALYSIS
WITH CURRENT TRANSPORTATION 

NETWORK



2. Southern Coast Road of EastJava
The modelled road network on Southern 
Coast Road didn’t passes through the 
southernmost part of Malang and 
Jember Regency while the existing road 
network passes through that area. This 
result happen because in the southern 
part of Malang and Jember Regency 
there are several beach which serves as 
a tourism spot, while this model didn’t 
use tourism destination as one of its 
variables
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COMPARATIVE ANALYSIS
WITH CURRENT TRANSPORTATION 

NETWORK



3. Trans-Java Toll Road (Eastern Part)
The modelled Trans-Java Toll Road 
didn’t passes through Situbondo
Regency via the existing Pantura Road 
and heading south straight through the 
end of the toll road in Banyuwangi
Regency. This decision is caused by the 
protected/conserved area and 
topography variable where the modelled 
road network will avoid the area with 
high topography and avoid the 
protected/conserved area.
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COMPARATIVE ANALYSIS
WITH CURRENT TRANSPORTATION 

NETWORK
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CONCLUSION



CONCLUSION
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This research were able to produce a primary road 
networks model that considers physical aspect as the 
base of infrastructure development. 

The model also suggest that there are several difference 
with the existing road network which indicates that the 
centralized and decentralized decision making will leads 
to a different result and the combination of those 
approach is needed to achieve the most efficient 
decision making.



28

THANK YOU!
Any questions?
you can contact me at:

anoraga_jatayu@apps.ipb.ac.id
anoragajatayu@gmail.com
+6282231095882

mailto:anoragajatayu@gmail.com

