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Abstract  
 
This paper discusses the use of the Geographic Information System (GIS) by 
the Urban Redevelopment Authority (URA) to support urban planning in 
Singapore. The URA is Singapore's national land use planning agency. The 
paper shares the role of URA's enterprise GIS called the Integrated Planning 
and Land Use System (iPLAN) in the urban planning process. iPLAN is one of 
the key IT systems that URA leverages on to provide planners with the 
necessary tools to carry out their land use and strategic planning work 
effectively and efficiently. This paper highlights the use of iPLAN as a 
geographic knowledge system to assist in the preparation of the Master Plan, 
public engagement and facilitate faster decision making by integrating GIS 
technology with electronic document management and workflow systems. 
 
 
 
 
Introduction  
 
This paper discusses the use of the Geographic Information System (GIS) by 
the Urban Redevelopment Authority (URA) to support urban planning in 
Singapore.  
 
 
About URA  
 
The Urban Redevelopment Authority (URA) is Singapore's national land use 
planning agency. The URA is a statutory board under the Ministry of National 
Development (MND). MND is responsible for the physical development of 
Singapore and its vision is to make Singapore “An Endearing Home, A 
Distinctive Global City”. 
 
In support of MND’s vision, URA’s mission is “To make Singapore a great city 
to live, work and play in”. URA prepares long term strategic plans as well as 
detailed local area plans for physical development, and then coordinates and 
guides efforts to bring these plans to reality. Prudent land use planning has 
enabled Singapore to enjoy strong economic growth and social cohesion, and 
ensures that sufficient land is safeguarded to support continued economic 
progress, future development and a good quality of life. 
 
 



 
About iPLAN  
 
Given Singapore’s land constraints, there will always be competing demands 
for land to support new housing, businesses, commerce, recreation, utilities, 
and transportation. To make informed decisions on land use and the trade-
offs involved, our planners require current and accurate information on lands 
and buildings to be readily available. One important tool we leverage on to 
tackle the challenges of land use planning is InfoComm Technologies (ICT).  

URA is the pioneer Singapore government agency in the adoption of GIS for 
planning work. URA’s first generation GIS, the Integrated Land Use System 
(ILUS), was implemented in 1995, after six years of development and testing.  

URA’s current enterprise GIS is the Integrated Planning and Land Use 
System (iPLAN). Operational since 2006, iPLAN is the 2nd generation GIS that 
assists our planners to carry out their land use and strategic planning work 
effectively and efficiently.  

iPLAN is probably Asia’s first nationwide enterprise GIS for urban planning. 
The system is currently used by over 200 staff in URA, e.g. planners, 
architects and technical staff. iPLAN has enabled URA to enhance its delivery 
of public services through the automation and integration of manual 
processes using IT and GIS. 

 

iPLAN System Overview  

iPLAN is developed using the latest multi-tier GIS Application platform. It 
makes use of the latest technology in enterprise GIS for spatial information to 
capture, store, analyse, search and retrieve spatial information.  

iPLAN uses the ArcGIS suite of products from the Environmental Systems 
Research Institute (ESRI), the industry leader in GIS. The GIS suite has a 
very rich set of off-the-shelf GIS functions and extensive application 
development tools to facilitate application development and customisation.  

The technology uses the latest multi-tier, GIS application server concept. 
iPLAN is designed to cater to multi-users with different user requirements and 
it is scaled for multi-user concurrent access. iPLAN has desktop applications 
and web applications designed for both internal use and external use. These 
are :  

a. iPLAN intranet desktop application – for internal use 
b. iPLAN intranet web application – for internal use 
c. iPLAN internet map system (IMS) web application – for external use 

 



 

(A)  iPLAN Intranet Desktop application 

The iPLAN Intranet Desktop application is designed for advanced users who 
require to do map editing and customised desktop modules based on specific 
business requirements. These modules include:  

a. Master Plan (MP) module – to facilitate the preparation of the Master 
Plan and the Special and Detailed Controls Plan;  

b. Land Safeguarding (LS) module – to facilitate recording of planning 
commitments and safeguarding of land; and  

c. Development Application (DA) module – to facilitate recording of 
development applications and integration with the Electronic 
Development Application (EDA) system and the Development 
Application Management System (DAMS) for processing of 
development applications 

 

Figure 1: iPLAN Intranet Desktop Application  
 

 

 

 

 



 

(B) iPLAN Intranet Web application 

The iPLAN Intranet Web application is designed for basic users who need to 
view maps and generate reports. The customised web modules include:   

a. Map viewer module – using ArcGIS Server 
b. GIS expert checker (iPLAN reports) module 
c. Access Control module – integration with BEA Web Logic 

Figure 2: iPLAN Intranet Web Application  
 

 

 

 

 

 

 

 

 



 

(C) iPLAN Internet Map System (IMS) Web application 

The iPLAN Internet Map System (IMS) is an internet web application for map 
publishing and provides sales of plans via URA’s e-Services.    

Figure 3 : iPLAN Internet Map System (IMS) web appl ication 
 

 
 

Our customers have given positive feedback on the Internet Map System 
which is now optimised for map viewing on both PC and Mac platforms using 
any web browser. 

With iPLAN, we have brought about a change in our business mindset. Our 
old GIS (ILUS) was used only by technical specialists and rarely by the 
planners themselves as the system was not user-friendly and was only 
available at some specialised workstations. iPLAN is now easily accessible 
with the desktop GIS and the web based GIS. Also, the new interface is 
friendly to use and users do not need specialised training to use the system.  

IPLAN has allowed our planners to provide innovative solutions to land use 
planning by leveraging on the latest technology in enterprise GIS, 3D 
modeling and simulation, aerial photograph imaging, web services, and 
enterprise content management system 

 
 



 
Benefits of iPLAN  
Since iPLAN became operational in 2006, the system has brought about 
significant changes to the way the planners work and how they engage with 
the public to publicise the plans and to seek feedback. The benefits of iPLAN 
are as follows:     
 

(i) A Geographic Knowledge Management System  

iPLAN contains comprehensive land, building, planning and approval 
information which is readily available to our planners and is used to assist in 
carrying out a whole spectrum of planning work from strategic planning, land 
safeguarding, processing of development applications, to land use 
consultations. 

Featuring more than 100 map layers on aspects such as planning constraints, 
buildings and roads, and land use information, iPLAN acts as a common 
repository that facilitates knowledge retention, search and retrieval. The 
system also facilitates decision-making on land use planning and 
collaboration with other government agencies. 

iPLAN also adopts industry standards, such as the Open GIS consortium 
standards, to ensure that information can be easily shared with others and 
avoid URA’s reliance to a single vendor.   

iPLAN’s data comes mainly from the Singapore Land Data Hub. The 
Singapore Land Data Hub is a one-stop information hub for land data 
exchange among government agencies. The exchange of information is done 
electronically, and allows public sector agencies to access a standardised set 
of data, such as buildings, roads, utilities and topography to facilitate planning 
work. For more information on Singapore Land Data Hub, see 
http://www.sla.gov.sg/htm/ser/ser05.htm. 

URA staff also make use of iPLAN to digitise and prepare the electronic 
versions of the Master Plan, and Special and Detailed Controls Plans. iPLAN 
also maintains digitised maps to record  information on Land Safeguarding 
and Planning Commitments that are needed to facilitate the processing of 
land use consultations and development applications.  

. 

(ii)  Preparation and Public Consultation for the M aster Plan  

One of URA’s key products is the Master Plan which is the statutory land use 
plan to guide Singapore's development in the medium term over the next 10 
to 15 years. It is reviewed every five years and translates the broad long-term 
strategies of the Concept Plan into detailed plans to guide development. The 
Master Plan shows the permissible land use and density for developments in 
Singapore. iPLAN was used to prepare the current Master Plan in 2008.  



iPLAN’s desktop application has a Master Plan module that is designed for 
the preparation of the Draft Master Plan. The digitised Draft Master Plan was 
later published via the iPLAN internet map system (IMS) as part of the public 
consultation exercise for public engagement.  

The Draft Master Plan 2008 (DMP2008) was exhibited and published online at 
the URA web site for public comments. The Master Plan 2008 was then 
gazetted after incorporating relevant feedback received at the draft stage. The 
Master Plan 2008 is now available for viewing and purchase at this website 
http://www.ura.gov.sg/MP2008/ 

 

Innovative use of GIS Internet Map services for Public Consultation 

The nation-wide public consultation for the DMP2008 marked the first time a 
Singapore public agency made use of GIS Internet Map Service (IMS) 
technology for such a purpose.  

The iPLAN IMS and DMP2008 project has enabled URA to reach out to more 
people to view and provide feedback on the DMP2008. We were able to 
engage a much bigger group of audience, including those who may not have 
visited the Master Plan exhibition at the URA Centre. In addition, 
Singaporeans based overseas and foreign investors could access DMP2008 
through internet, on both PC and MAC platforms.  

For the DMP2008 web site, a user needs assessment was done before 
developing the website’s content based on industry best practices and cross 
platform website design guidelines. The development of the website also 
leveraged on various Web 2.0 and GIS technologies to showcase the 
planning intentions via electronic GIS maps and illustrated the future growth 
areas (such as Jurong Lake District and Marina Bay) via 3D videos. Users 
were also able to provide feedback online.   

The website was very well accessed. For the period of consultation from May 
to Dec 2008, the DMP2008 website had almost 200,000 visitors. The public 
also submitted feedback on the proposed plans online via the website. About 
200 public feedback were received through this channel.   

iPLAN IMS also has an e-Service application to enable the sale of plans at the 
URA website. Both the hard copy and soft copy of the Master Plan 2008 are 
made available for sale. 

The web-enabled maps, interactive visuals and 3D videos in the website 
provided a more engaging and effective means of publicizing the planning 
proposals to the general public. We hope the DMP2008 website will be a 
good reference site for government agencies that need to publish their maps 
and proposals for public consultation and to engage citizens online. 

 



 

(iii) Faster Decision Making  

iPLAN is also designed to integrate seamlessly with other URA enterprise 
systems such as the Electronic Development Application (EDA) system for 
online case submission, and the electronic workflow system called 
Development Application Management System (DAMS) to facilitate decision 
making and case processing.  

For example, upon the electronic submission of a Development Application 
(DA) by the developers through the EDA, the DAMS would automatically 
trigger iPLAN to generate an expert report based on the location of the 
proposed development. An iPLAN expert advice report (Scheme Checklist) 
with all the relevant information and planning commitments from the various 
map layers will be retrieved and automatically deposited into DAMS’ 
electronic document management system (EDMS) to facilitate electronic case 
processing by URA staff.  The automation of the GIS report has greatly 
reduced the amount of time needed by staff to look for relevant information 
through the many GIS map layers and databases for case evaluation.  

URA has also re-engineered the manual work processes before introducing 
the new electronic workflows and automation where feasible. Relevant 
submission information and electronic decisions are processed and 
seamlessly uploaded into various in-house systems like the DAMS databases, 
EDMS and iPLAN (GIS) to facilitate knowledge management and future 
decision making.  

One of the main challenges is to get staff involved for the review of existing 
workflows for re-engineering and bring about a change in mindset to embrace 
new technologies. URA has put in place a change communication plan to 
enable a less painful transition from manual to electronic workflows like 
having pilot projects with smaller groups as well as ensuring both staff and 
customers are given the relevant training to prepare them for the change.  

(iv) Improve Operating Efficiency  

iPLAN and the optimisation of our IT resources has enabled us to significantly 
improve operating efficiencies, enhance staff effectiveness and contribute to 
better customer service delivery standards. Here are some examples:  

·  Productivity Improvement for Business Users 
With iPLAN, daily planning work including land use analysis, site search, 
application processing, map creation and  report generation, will take less 
time to complete. This can be translated into about 1000 man days or 
$350,000 annual savings in terms of reduced processing time, faster plan 
preparation and quicker information retrieval and verification.    

 
 
 



·  Faster IT Response to meet Business Changes in Organisation  
In the old system, every new map layer creation would require extensive 
software development. This was costly and required a long time to 
implement. With the flexible system architecture in iPLAN, these changes 
can be implemented within days  compared to weeks  previously. This has 
enabled URA to respond very quickly to new business changes as they 
come. 

 
·  Faster Business Decision Making for Business Users 

iPLAN has an advanced GIS decision support and expert checker module. 
This module is able to conduct ‘spatial intersection’ of various map layers 
into expert advice reports to facilitate decision making. As a result of the 
Scheme Checklist, processing time of the cases can be improved by up to 
50%. The time taken to process and give a planning decision for a 
Development Application is typically about 3-4 weeks as compared to 8 
weeks previously under the manual workflow. 

 

Implementation Approach  

The implementation of iPLAN was done successfully using a modular 
implementation approach.   

The modular approach allowed for in-depth user requirement analysis and 
assessment of relevant technologies to complement GIS for effective delivery 
of total solutions for different end users with different business requirements. 
Where relevant, web-services were also used so that the various components 
can be modular and flexible to accommodate changes in business 
requirements. 

iPLAN was implemented using URA’s ISO-certified application development 
methodology and vendor’s Capability Maturity Model Integration (CMMI)  
methodology. 

The project management included 3 committees - a GIS Steering Committee 
chaired by Deputy CEO of URA, a Project Management Committee (PMC) 
chaired by the division’s management, and Project Working Group (PWG) 
chaired by a project manager.   

The implementation of GIS in URA is business-driven and incorporated into 
the organisation’s strategic planning process. 

URA has an IT-KM Steering Committee (ITKMSC) that oversees the 
implementation of key IT systems and knowledge management initiatives.  
The ITKMSC meets monthly to monitor the progress of key IT system 
implementation. The ITKMSC also reviews and endorses the URA IT Master 
Plan which is approved as part of the corporate work plan by the Management 
Committee and the Board of Directors.  



Yearly user needs assessment is conducted as part of the corporate planning 
process and group/department work plan review. GIS initiatives are then 
incorporated into the IT Master Plan for prioritisation and implementation. 
Both top down and bottoms up approaches has ensured business driven 
outcomes with sustainable funding.  

 

Continuous GIS Education To Sustain GIS Implementat ion  

As with any GIS implementation, having GIS “people” is one of the most 
critical factors to sustain successful GIS implementation.  

URA invests not only in the GIS infrastructure but also GIS education for staff. 
URA adopts the People Developers’ Standard for its training programme.   

As part of the staff induction programme, they are introduced to the basics of 
GIS and informed of the capabilities of GIS to facilitate their daily work.  

URA has also developed a set of customised GIS training programmes for its 
staff. New planners and architects who join the urban planning groups are 
sent for a three-day Basic GIS training course while technical staff would need 
to attend another three-day Advanced GIS training course to learn the 
advanced map editing functions.  

 
 
iPLAN Achievements  

URA’s Integrated Planning and Land Use System (iPLAN) has been conferred 
the following awards:  

a. Exemplary Systems in Government (ESIG) 2007 Distinguished System 
Award in Enterprise System Category by Urban and Regional 
Information Systems Association (URISA) ; and  

b. Special Achievement in GIS (SAG) award 2006 by Environmental 
Systems Research Institute (ESRI)  

 

Looking forward : Integration of 3D GIS and Buildin g Information Model 
(BIM) 

URA plans to collaborate with industry and business partners to explore the 
development of a 3D GIS by leveraging on the geo-referenced building 
information model (BIM) included in the development applications submitted 
by the industry for planning approval.  

 



This is an exciting direction for exploration as 3D geodatabases have yet to 
be standardised and various technologies need to be integrated in order to 
harness the rich information from various sources like BIM and GIS for nation-
wide 3D visualisation, 3D analysis and perhaps expert planning approval with 
the aid of artificial intelligence. 

 

Conclusion  

The use of ICT and GIS supports URA’s long-term, integrated planning 
approach, allows for greater efficiency in delivering government services, and 
helps us better engage the public. Easy access to GIS-based land information 
will help owners and developers to make informed decisions about property 
development. At the same time, the information available would also facilitate 
public feedback and greater public participation in the planning process. This 
capability to access and share information through technology will facilitate 
and enrich the collaborative planning process. 
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