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1. Introduction

modern public participation

geo-participation
(GIS technologies)
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1. Introduction

Figure 1: Cartographic cube - adapted from (MacEachren and Taylor,1994)



1. Introduction

Click Me!
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“If the user aspect is left unchecked, GIS could run into an unnavigable ocean of buttons and maps,
resulting in the user becoming frustrated.”
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1. Introduction

“the extent of a product can be used by specific users 
to achieve specific goals with effectiveness, efficiency, 
and satisfaction in a specific context of use” 

(ISO 9241-11, 2018)

ISO 9241-11 (2018). Ergonomics of human-system interaction - Part 11: Usability: Definitions and concepts. 6



1. Introduction

How to design a User Experience (UX) for 
geo-web applications to support public 
participation in spatial planning process?
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Research Question:



1. Introduction

Indonesia
Case Study:

4D PUPM

Musrenbang

&
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1. Introduction

Methodology:



MAKING SENSE OF PARTICIPATION IN SPATIAL 

PLANNING PROCESS WITH THE HELP OF GIS
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1. MAKING SENSE OF PARTICIPATION IN SPATIAL PLANNING PROCESS WITH THE HELP OF GIS



1. MAKING SENSE OF PARTICIPATION IN SPATIAL PLANNING PROCESS WITH THE HELP OF GIS
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GIS

PPGIS

Geo-web

Measuring level of participation:



“By exploring the theory of GIS, the conceptualization of GIS as participation tools in 
the spatial planning process is created to build a conceptual network diagram.” 

2. Making sense of participation in spatial planning process with the help of GIS

PARTICIPATION 
TASK CAPABILITIES

THE INTENDED ACTORS 
AND USER ROLES

SPACE-TIME 
COLLABORATION SETTING

Data Input

Visualization and Consultation

Spatial Analysis

Database Management

Validation

Co-located synchronous

Co-located asynchronous

Distributed synchronous

Distributed asynchronous

Planning actor

GIS actor

Layperson

Intermediary
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2. Making sense of participation in spatial planning process with the help of GIS
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2. Making sense of participation in spatial planning process with the help of GIS
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2. Making sense of participation in spatial planning process with the help of GIS
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2. Making sense of participation in spatial planning process with the help of GIS
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ESTABLISHING UX DESIGN FOR GEO-

WEB APPLICATIONS

3. Establishing UX Design for Geo-web Applications
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3. Establishing UX Design for Geo-web Applications
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3. Establishing UX Design for Geo-web Applications

The 4PHASE toolkit



DEFINING THE ROLE OF 

PARTICIPATION TO INDONESIA’S 

SPATIAL PLANNING PROCESS

4. Defining the Role of Participation to Indonesia’s Spatial Planning Process
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PHASE 1:
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Participation Mechanism in Indonesia’s Spatial Planning:

formal-institutional force informal-cultural force

Government Regulation 68/2010:

‘citizens contribute to the process of:
1. the plan-making process (perencanaan tata ruang),
2. the development promotion (pemanfaatan ruang),
3. the development control (pengenalian pemanfaatan ruang)

based on their legal rights and obligations’

‘Musyawarah’

traditional participatory discussion mechanisms in 
customary practices of consensus decision-making

4. Defining the Role of Participation to Indonesia’s Spatial Planning Process
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Musrenbang – traditional participation tool

4. Defining the Role of Participation to Indonesia’s Spatial Planning Process

4D PUPM – modern participation tool

+

Adding traditional Musrenbang as the planning formulation to 4D PUPM platform
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User Roles

4. Defining the Role of Participation to Indonesia’s Spatial Planning Process
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User Roles

4. Defining the Role of Participation to Indonesia’s Spatial Planning Process
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DESIGNING 

4D MUSRENBANG

PHASE 2:

5. Designing 4D Musrenbang
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Persona

5. Designing 4D Musrenbang
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The 5E Model

5. Designing 4D Musrenbang



Page 28 Full explanation is available on page 36-38

5E MODEL

User Flow

5. Designing 4D Musrenbang
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5. Designing 4D Musrenbang

Initial design of 4D PUPM:
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WIREFRAME – (only) Dynamic Web Interface

5. Designing 4D Musrenbang

hidden sidebar
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WIREFRAME – Dynamic Web Interface

Search

Attribute Information

Filter

Validate

proposed functionalities:

Layer

Draw

Validate

5. Designing 4D Musrenbang
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WIREFRAME – Dynamic Web Interface
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5. Designing 4D Musrenbang
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WIREFRAME – Dynamic Web Interface
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WIREFRAME – Dynamic Web Interface
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WIREFRAME – Dynamic Web Interface
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WIREFRAME – Dynamic Web Interface

Search

Attribute Information

Filter

Validate

proposed functionalities:
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5. Designing 4D Musrenbang
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INTERFACE – Mockup of 4D Musrenbang

Due to its environment in HTML and CSS format, the map interface is showed as white space. 
This white space can be feeded with map interface using Javascript on Phase 3.

5. Designing 4D Musrenbang
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PHASE 3:

BUILDING THE PROTOTYPE

OF 4D MUSRENBANG

6. Building the Prototype of 4D Musrenbang
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Tebet District, Jakarta, Indonesia

3D Spatial Zoning Plan

3D Building Model

3D Simplified Model

Sky Layer

Data Preparation & Visualization:



6. Building the Prototype of 4D Musrenbang
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Draw

ValidateFilter

Validate

https://nurannisam.github.io/4Dmusrenbang/



6. Building the Prototype of 4D Musrenbang
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Draw

ValidateFilter

Validate

https://nurannisam.github.io/4Dmusrenbang/
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PHASE 4:

TESTING THE USABILITY    

OF 4D MUSRENBANG

7. Testing the Usability of 4D Musrenbang
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PERSONA VALIDATION TEST 

TASK-BASED COMPLETION TEST 

USER TEST SETUP

7. Testing the Usability of 4D Musrenbang
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PERSONA VALIDATION TEST 

Spatial 
Planning

GIS

Public
Participation

7. Testing the Usability of 4D Musrenbang
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✔ ✔ ✔

✔ ✔ ✔

❌
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8. CONCLUSION
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How to design a User Experience (UX) for 
geo-web applications to support public 
participation in spatial planning process?

• Recognize who are the users and what kind of participation 

activities that they will perform (PHASE 1)

• Visualize each user’s personality and flow and determine what 

feature/functionality should exist on the interface (PHASE 2)

• Build functions to the interface so that user can interact with the 

map interface (PHASE 3)

• Test whether the design hypothesis matches with real-life users 

(PHASE 4)
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8. CONCLUSION



Limitation
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8. CONCLUSION

1. Technical problems: database, communication tools, adjusting 3D simplified models, etc

2. The implementation of 4PHASE is only based on 
Indonesia’s spatial planning process and regulation

3. Possibility of bias to the user test results



Future works
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8. CONCLUSION

1. Finding the best way to design geo-web as a two-way 
communication tool in participation

2.   Implementing 4PHASE for other case studies

3. Exploring the best way to visualize 3D-based spatial information to
Layperson with no spatial planning or GIS background

4. The role of intermediary actors as the mediators in the autonomous     
geoinformation environment – still important?
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