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Dealing with Construction Permits

• Part of the World Bank’s “Doing Business” survey.
• Records procedural requirements for a business in the 
construction industry to build a standardized 
warehouse. 

Ranking based on 3 indicators

Time: Days to build a warehouse in main city
Cost: As % of income per capital, excluding bribes
Procedures: Regulatory submissions, obtainment of 
construction permits, receiving inspections and utility 
connections
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Dealing with Construction Permits

• Time and procedures in construction permitting is the biggest “regulatory 
impediment” to doing business. (EODB survey in 2009)

• Ease of Doing Business Phase 2 Dealing with Construction Permits (DCP) 
Diagnostic Study:
 Peru ‐March 26 to 30, 2012
 Thailand ‐May 28 to June 1, 2012
 Indonesia ‐ August 6 to 10, 2012

• Singapore Team (IE Singapore and novaCITYNETS) to:
 Liaise with Government of Peru to set a schedule of meetings in Lima to 

interview key stakeholders (regulatory departments and industry players) 
to understand current regulatory and business environment relating to 
DCP, key constraints and areas of improvement. 

 Develop diagnostic report to help the Government of Peru identify 
opportunities for reform and/or transformation, assess and advise 
expected costs and benefits of exploiting such opportunities. 
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Dealing with Construction Permits Indicators

Administrative 
Reforms

CORENET 
Quantum Leap

Continuous 
Streamlining

Transformation and reforms to target “Time” and “Cost”, not Procedures which 
are determined more by Government structure and legal/regulatory frameworks. 

Key Metrics: Peru and Singapore 
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Dealing with Construction Permits Indicators

Procedures: Peru and Singapore 
Activity time (Gov): 197 days
Total time (Public): 188 days
Leverage: 9 days (4.6%)
Time = Money
Real Cost to Business > PEN10,770

ConcurrentConcurrent

SimultaneousSimultaneous

Activity time (Gov): 70 days      Total time (Public): 26 days      Leverage: 44 days (62.9%)
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• Overcrowded

• Poor Infrastructure

• High unemployment

• Limited industries

• Lack of Housing

• Slums

• Unauthorized Buildings

Singapore: 1950s to 2010s

1950s1960s1970s1980s1990s2000s2010s
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Singapore Today…
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The Singapore Approach …

• Well thought‐out Concept and Master Plans;

• Strong political leadership with citizens’ mandate to enforce development 
plans;

• Constant reform of physical development regulations since 1965 and 
aggressive use of Information Technology since early 80’s to ensure better 
physical development control and enforcement;

• Better co‐ordination and interaction between various agencies and 
departments resulting in improved efficiency .
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Singapore e‐Government Journey

National Computer Board
Civil Service Computerization 
Plan
Return of ~$2.80 for every 
S$1 spent on IT with some 
5,000 posts avoided or 
reduced (1998 audit).

data.gov.sg, mGov@SG, Cloud 
Computing for Gov, Whole‐of‐
Gov Enterprise Architecure 
(WoG EA),
OneInbox.

Charity Portal, e‐Visitor, 
Enhanced Immigration 
Automated Clearance System 
(eIACS), iCanBook, REACH, 
myCPF, NS Portal, OneMap, 
SG‐SPACE, Unique Entity 
Number, Standard Operating 
Environment (SOE).

eGAP I: 
eCitizen, SingPass, 
TRUST, STARS, bizfile,
GeBiz, CORENETCORENET.
eGAP II: 
Access to Archive Online, 
Citizen Connect, Feedback,  
Donor Care @ HSA, SubCourts, 
E‐Medical Record Exchange, , 
OBLS Enterprise One, Gov.sg.
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COnstruction and Real Estate NETwork
www.corenet.gov.sg

• Aims to leverage on IT to re‐engineer the fragmented business 
processes of the real estate and construction industry to achieve a 
quantum leap in productivity, quality and turnaround time.

• Champion: Ministry of National Development
• Lead Agency: Building & Construction Authority

Transforming Singapore Real Estate & Construction Industry
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Target: Annual Savings of S$160 million

Achieved in end-2007.
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E‐Government Growth Model

Catalogue

• Online presence
• Catalogue 
presentation

• Downloadable 
forms

Transaction 

• Services & forms 
online

• Working database
• Supporting online 

transactions

Vertical 
Integration 

• Systems at 
different levels 
are interlinked
•More efficient

Horizontal 
Integration

 Systems integrated 
across different 

agencies
One‐stop Non‐stop 

service

Source: Layne & Lee (2001)

Complex

Simple

Sparse CompleteLevel of Integration
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Transforming Singapore Real Estate & Construction Industry



7

New frontiers for e-Government & Healthcare

Copyright - novaCITYNETS 2012

The Singapore Challenge

• 16 Government Agencies, 209 application types, 845 different 
forms. 

• Over‐emphasis on administrative procedures instead of 
professional practice.

• Paper‐based dispatch, processing, checking, approving and filing 
of application forms and building plans using bound manuals.

• Limited visibility on approval or disapproval of upstream and 
inter‐dependent applications.

• Evolving Acts, Regulations, Codes & Guidelines with potentially 
conflicting requirements.

• Laborious manual checking of plans using slide rule and 
measuring instruments and physical checklists. 

• Interpretation of Code may vary from officer to officer. 

• No centralized source or repository of Codes, bye‐laws, technical 
requirements, risk using outdated references.
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Communications Communications

Integrated Integrated 
Plan Plan 
CheckingChecking
SystemsSystems

Electronic Electronic 
Information Information 
SystemSystem

Electronic Electronic 
Submission Submission 
SystemSystem

Singapore CORENET Strategy

CLARIFY

ACCELERATE

SIMPLIFY
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How long does it take to search for “ramp” in How long does it take to search for “ramp” in 
this code to design for building accessibility?this code to design for building accessibility?
What is the latest circular  about “ramp”?What is the latest circular  about “ramp”?

How about searching for same word from How about searching for same word from 
these documents?these documents?

What about from this “Library”?

Situation without eSituation without e‐‐Information SystemInformation System

CORENET Electronic Information Service 
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Codes, Guidelines, Handbooks, FAQCodes, Guidelines, Handbooks, FAQBCABCA

Acts & StatutesActs & StatutesAGCAGC

Document TypeDocument TypeAgency Name (Agency Name (1515))

URAURA

PUBPUB

NParksNParks

NEANEA

MOMMOM

LTALTA

JTCJTC

Codes, GuidelinesCodes, GuidelinesIDAIDA

CityGas LtdCityGas Ltd

Codes, Guidelines, HandbooksCodes, Guidelines, Handbooks

HandbookHandbook

Guidelines, HandbooksGuidelines, Handbooks

Codes, GuidelinesCodes, Guidelines

Guidelines, HandbooksGuidelines, Handbooks

Codes, Guidelines, HandbooksCodes, Guidelines, Handbooks

Codes, Guidelines, HandbooksCodes, Guidelines, Handbooks

HandbooksHandbooks

Guidelines, HandbooksGuidelines, HandbooksHDBHDB

PowerGrid LtdPowerGrid Ltd HandbooksHandbooks

SPRINGSPRING CP & SSCP & SS

Power Supply LtdPower Supply Ltd HandbooksHandbooks

CORENET Electronic Information Service 
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A virtual one‐stop round the clock  
‘counter’ to facilitate:

•One‐stop non‐stop to 16+ Gov Orgs

•Moving from Days to mere Minutes 

•Forms reduced 73% from 845 to 231 
today

•Online enquiry on application status

•Automated Checks

•Tracked Clarifications  & Audit Trails

•Inter‐Agency Collaboration

•Faster Processing and Turnaround

eSS

Regulatory Agencies

CORENET Electronic Submission ServiceCORENET Electronic Submission Service
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Rate of Industry Adoption (Source: Building and Construction Authority)
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Targeted Submissions (%)
e-Submissions for plan types to be made mandatory by July (%)
Overall e-Submissions for all plan types (%)

(%)

From <From <77,,000 000 in in 2002 2002 to almost to almost 500500,,000 000 (>(>9999%) in %) in 20102010. Tipping point in mid. Tipping point in mid‐‐20032003. . 

CORENET Electronic Submission ServiceCORENET Electronic Submission Service
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Helps Regulate Full Construction Helps Regulate Full Construction 
LifecycleLifecycle
‐‐ As safety is paramount, structural As safety is paramount, structural 
plans must always be approved plans must always be approved 
before any construction can before any construction can 
commence. commence. 
‐‐On plan approval and technical On plan approval and technical 
clearances from related bodies like clearances from related bodies like 
the National Environment Agency,  the National Environment Agency,  
application may be made to seek a application may be made to seek a 
permit to start building.permit to start building.

Ensuring zero‐error through verification 
checklists for both technical evaluation of 
Structural Plans and administrative tasks like 
verifying registered status of applicant, plan 
fees and related approvals (eg. planning 
permit).

Single window view of 
project to enable review of 
related technical 
clearances and payment of 
fees, etc. and issuance of 
Permit to Commence 
Building Works. 

Enabling Online Application Processing & Approval

CORENET Electronic Submission ServiceCORENET Electronic Submission Service

Building Control Process Integration
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Mobile Site Inspection Workflow Integration

Select Project to be inspected.

Officers can used tabletOfficers can used tablet‐‐based mobile devices to inspect construction sites without the based mobile devices to inspect construction sites without the 
need for paper drawings or having to take notes and updating the System over the need for paper drawings or having to take notes and updating the System over the 
Internet thereafter. Everything can be performed onInternet thereafter. Everything can be performed on‐‐thethe‐‐fly! fly! 

Check site construction against 
approved structural plans. 

Enabling Online Application Processing & Approval

CORENET Electronic Submission ServiceCORENET Electronic Submission Service
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Capture site photograph for record 
and as evidence against possible 
dispute. 

Record site inspection findings if 
construction is acceptable or not. 

Site findings & annotated evidences are captured via mobile devices and can be 
synced remotely back to the System anytime and anywhere. 

Mobile Site Inspection Workflow Integration

Enabling Online Application Processing & Approval

CORENET Electronic Submission ServiceCORENET Electronic Submission Service
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Source: BCA Annual Report Source: BCA Annual Report 20052005

CORENET Electronic Submission & Online Application Approval

Reduced the time it takes from the point of 
application to the desktop of an Authority’s 
engineering officer from 1‐2 days to 10‐30 
minutes.

System comprised of  16 modules regulating:
• constructionconstruction, viz. building & structural   
plan approval, permit to commence building 
works, CD shelters, quarterly structural 
reporting, certified as‐built plans, temporary 
occupation & statutory completion;
• registration of professionalsregistration of professionals like resident 
engineers & clerks‐of‐works
• postpost‐‐constructionconstruction, viz.lift maintenance, 
periodic inspections, strata title, share‐value 
and MCST; 
• othersothers like statutory enforcement, illegal 
structures & advertisement licensing.

shortened	by	a	day
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 Formerly called Integrated Plan Checking Systems, CORENET ePlanCheck 
is an artificial intelligence (AI) system that automatically checks 
electronic plans for compliance to Singapore building regulatory 
requirements.

 Participating Regulatory Authorities include: 
 Building and Construction Authority, 
 Power Gas.
 Fire Safety & Shelters Department, 
 Housing and Development Board,
 Land Transport Authority, 
 National Environment Agency, 
 Public Utilities Board,

 Launched in 2011, trained officers now leverage on this expert tool to 
enhance the building plan checking and approval process whilst 
providing feedback for its continuing improvement.

CORENET Electronic Plan Checking System (ePlanCheck)
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IFC

Building model

Checking
result

HTML

FORNAX Viewer

Building Plan ‐
Coded building
regulations, 
fire safety

requirements

Building Service ‐
Coded building
regulations, 
fire safety

requirements

ePlanCheck environment

Review collaboration

Design comment

Building code aide

Evaluation 
report

3D‐BIM 
drawing

Drafting
guidelines

2D/3D drawing, 
PDF,

design images

Internet submission

CORENET ePlanCheck
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Building Control, e.g.

• Building Control Regulations (BCR)

 Protection from falling with railing or parapet wall

 Handrail requirements

 Requirements for staircase and ramp dimensions and constructions

 Requirements for natural lighting and ventilation

 Provision for lift

 Energy conservation calculation by building envelope

• Barrier Free Access (BFA)

 Accessibility through lift

 Accessibility through ramp

 Accessible route

 Handicap WC: dimension, manoeuvring space

 Clearway for handicap access

CORENET ePlanCheck
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Fire Safety, e.g.

• General Requirements

 Minimum dimensions for Fire fighting lobby, Smoke stop lobby, etc.

• Means of Escape

 Travel distance requirements

 Exit requirements

 Fire resistance for staircase, passageway

 Smoke free approach

 Specific requirements for hospital, hotels, dormitories, halls, places of 
assembly 

• Structural Fire Precautions

 Compartment dimensions like floor area, cubicle extent, height, etc.

 Separation of purpose groups, halls, kitchen, workshop/factory, high‐risk 
rooms, residential

 Protection from vertical fire spread

 Fire resistance requirements

 Ventilation requirements

CORENET ePlanCheck
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Civil Defence Shelters, e.g.
• Technical Requirements

 Shelter dimensions
 Setback distance
 HS & NS tower
 HS under staircase
 Ventilation requirements

Land Transport, e.g.
• Car Park Requirements 

 Dimensions of car park stall, parking aisle, clear width of parking ramp, 
access way

Public Housing, e.g.
• Housing Development

 Lift provision for car park, handicapped access to car park, window height, 
linkway, staircase railing

Environmental Health, e.g.
• Building Plan Requirements

 Requirements for refuse facilities
 Requirements for public toilet, market stall and food stall

CORENET ePlanCheck
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An integrated platform for Authority officers to evaluate building plans, it 
handle all electronic documents, whether 2D/3D drawings, images, PDF, etc.

Web-based application

CORENET ePlanCheckCORENET ePlanCheck
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Check and evaluate plan compliance against 
specific or all provisions in code library.

Please check the root top

CORENET ePlanCheckCORENET ePlanCheck
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Generate evaluation report based on reviews, comments 
and notes contributed by evaluation team or officer(s).

CORENET ePlanCheckCORENET ePlanCheck
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… important reforms shortening 
the time period …. to obtain a 

construction permit …kept 
Singapore above NZ in the 

World Bank’s … Doing 
Business ranking.

从 102天减少到38天
… 房地产网络

(CORENET) 提交

CORENET helps Spore to retain World No. 1
World Bank ranking for Ease of Doing Business

2008 : Reduced total construction permitting time from 102 days to 38 days
2010 : Reduced total construction permitting time from 38 to 26 days

Future : ePlanCheck-driven transformation

CORENET helps Spore to retain World No. 1
World Bank ranking for Ease of Doing Business

2008 : Reduced total construction permitting time from 102 days to 38 days
2010 : Reduced total construction permitting time from 38 to 26 days

Future : ePlanCheck-driven transformation
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e‐Government in Real Estate, Construction & Infrastructure
Singapore

Urban Redevelopment Authority

 Integrated Land Use 

Car Park Administration 

 Electronic Development Application

Building and Construction Authority 

 CORENET e‐Submission 

 Automated Plan Checking 

 Integrated Submission Processing

 Electronic National Productivity & Quality 
Specification

JTC Corporation

 Plan Endorsement & Approval 

Land Transport Authority 

 Vehicle Inspection & Type Approval

Ministry of Community Devt, Youth & Sports 

 Integrated Case Mgt

Ministry of Law 

 Legal Aid Management 

Malaysia

Perbadanan Putrajaya

 IT Master Plan

 Integrated Planning &

Management

Selangor State

 IT Master Plan

 Land Alienation

Kota Kinabalu

 Property Valuation

Indonesia

 Districts Planning
Brunei

 Land Transport

Saudi Arabia

 Urban Development & Land 
Management
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E‐Government (Real Estate & Construction) Outside Singapore

Malaysia’s Government City ….. Putrajaya
• Vision of transforming Oil Palm Plantations and Natural Vegetation a 4,900 Ha 

Intelligent Garden City in 10 years.

The Putrajaya Authority of Malaysia embarked on 
Integrated City Management (SUMBER‐PUTRA) in 
1998:
• e‐Submission & e‐Information
• e‐Processing & Approval

- Development Planning
- Development Control
- Land Management
- Building Control
- Property Register & Valuation
- Planning Permission Expert

New frontiers for e-Government & Healthcare
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Saving

Manual Sumber‐Putra

Layout 12 weeks  4 weeks 67%

Pre‐comp  6 weeks  2 weeks 67%

Erection of Building  8 weeks  3 weeks 63%

Earthworks  4 weeks  3 weeks 25%

Building Plans 12 weeks  6 weeks 50%

Duration
ApplicationType

Malaysia’s Government City ….. Putrajaya

Impact on Putrajaya through ICT‐enabled automation and processing 
management

E‐Government (Real Estate & Construction) Outside Singapore

Up to 2/3 reduction in actual activity time with direct contribution to 
Procedure Time, one of the major “Dealing with Construction Permits” 
Indicators, with potential savings in Procedure Cost, another DCP Indicator. 
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Thank you for your attention

For more information, please contact:

Thomas Lim

DID: +65 6216 9866

Cell: +65 9623 8802

Email: thomas.lim@novaEmail: thomas.lim@nova‐‐hub.comhub.com


