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Enterprise risk management (ERM) has been recognized as the best practice 
for risk management worldwide.  It is an integrated approach that manages all 
significant risks of the business organisations.  This research study explores 
the possibility to enhance the ERM concept into protecting the organisational 
business continuity using the principles of corporate real estate management.  
It aims to establish the corporate real estate enterprise risk management 
framework (CREERM) that incorporates the corporate real estate strategies as 
a specialized tool for strategic risk management in organisations.  The research 
objectives are to identify the encompassing elements of risk management and 
ERM in theory and practice, to develop and test the CREERM conceptual 
framework and finally, to refine and validate the proposed CREERM 
framework.  The research strategy begins with the review and observations of 
the established risk management frameworks in theory and published research 
as well as the ones in business practice. This involves the quantitative and 
qualitative content analysis of the academic literature and the Malaysian Top 
100 company (by market capitalisation as at 28th June 2010) annual reports 
through a scoping study to determine the organisations’ risk management 
capabilities.  Results showed that regardless of the organisations’ core business, 
among the key factors determining their rank position are the risk management 
skilled personnel and their risk management experience.  The top three risk 
management capabilities that fall within the advanced level of maturity among 
these organisations are risk awareness and communication, risk management 
establishment and training for staff.  Critically overlooked elements are their 
RM system, risk profile, BCM and RM strategies.  Both the preliminary 

3D building model of man-made objects supports a diversity of applications 
such as urban planning, flood mapping and telecommunication. At present, 
a total automation towards the construction of a detailed and accurate 3D 
city model is not possible. In order to reduce the time of constructing the 3D 
building models, an integration of reliable dataset is explored. In mapping 
technologies, sophisticated sensor has been developed to serve the mapping 
community. Airborne LiDAR (Light Detection and Ranging) technology has 
changed the conventional method of topographic mapping, and the increasing 
interest of these valued datasets for the construction of 3D building models is 
an active research agenda. Airborne LiDAR provides three dimensional (3D) 
information of the earth surface with high accuracy point clouds. In this study, 
the capability of remotely sensed data for the reconstruction of 3D building 
models is explored, namely; LiDAR dataset, aerial images, digital topographic 
information and terrestrial photographic images. The study area comprised 
of residential buildings situated in Putrajaya within the Klang Valley region, 
Malaysia, covering an area of two square kilometers. The process of the 
reconstruction 3D building model includes integration of LiDAR dataset, aerial 
photo, digital topographic information and low cost terrestrial images couple 
with processing software namely the ArcGIS and SketchUp. Valuable building 
parameters are extracted based on automated retrieval from the normalized 
Digital Surface Model (nDSM) as a result from LiDAR DSM and LiDAR 
Digital Terrain Model (DTM) separation. Orthophotos are used as backdrop 

11

12

observation and scoping study guided the researcher in developing the 
conceptual framework.  Testing of the conceptual CREERM framework was 
done through semi-structured interviews on 61 organisations amongst the Top 
100 companies.  Results showed the importance of aligned CRE and business 
strategies is to achieve customer satisfaction, business RE requirements and 
location driven factors.  Evidence for successful RM implementation in 
the 61 organisations indicated the top three RM elements as (1) RM shared 
responsibility, (2) Effective RM governance and (3) RM job specifications.  
The bottom three elements needing improvements are (i) recalibration of RM 
strategies, (ii) multiple risk perspectives and (iii) risk response strategies.  
The pattern of response during the testing of the framework portrays risk 
assessment strategies as the most important ERM component.  Refinement 
and validation of the proposed CREERM framework were done through 
multiple-case study on another 12 selected organisations amongst the Top 
100 Companies.  The 12 organisations have verified the elements for RM 
process and risk mitigation strategies for the proposed framework to include 
crisis management, disaster recovery and business continuity plan besides 
risk avoidance, risk acceptance, risk reduction, risk sharing and risk transfer 
strategies.  Finally, the 12 validating organisations have verified all the 
proposed CREERM framework elements consisting of the main principle 
(comprehensive framework), three core structures (integrated, focus and 
continuous) and five key thrusts (structured governance, defence mechanism, 
resilient risk culture, integrated risk management process and aligned track) 
and validated its workability, flow process and coverage.

and generated using digital aerial photographs based on photogrammetric 
technique and height information from the derived digital models. The 
Root Mean Square Error (RMSE) of the vertical component (RMSEz) for 
the derived (DSM and DTM) for LiDAR dataset are ±0.15m and ±0.14m 
respectively. As for the digital photogrammetric models, the RMSEz for 
the photogrammetric DSM and DTM are ±0.68m and ±0.52m respectively. 
Accuracy of the topographic DTM is assessed and found to be ±2.49m. It 
should be pointed out that, the noblelity of the study include, assessment of 
LiDAR dataset and the determination of building footprint. The best accuracy 
utilizing various digital models for the constructed orthophotos to act as 
the backdrop for the 3D urban model was found to be ±0.37m using DTM 
LiDAR. The final 3D building models constructed were assessed having an 
accuracy of ±0.94m and ±0.61m for the vertical and horizontal component 
(RMSEz and RMSEx,y) respectively. Based on the qualitative assessment, the 
constructed 3D building models were found to be adequate in supporting the 
LOD3 (Level of Detail of Level 3) applications. In this study, an automatic 
evaluation of LiDAR dataset is highlight and automated determination of 
building footprint is proposed. Evaluation of all dataset in used as well as the 
accuracy of the 3D building models were critically assessed and found that 
the integration of remotely sensed dataset and terrestrial images were of high 
value for 3D building model reconstruction.




