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    Building Information Modelling (BIM) has been effectively adopted and benefited in numerous projects across the globe, particularly in developed countries. This book aims to address the philosophies, applications and trends of BIM for its better adoption in developing countries. Two case studies were selected in Malaysia and Sri Lanka. This book provides useful insights on BIM evolution and usage. It is the first in the market that is reporting the developing countries’ scenarios towards an emerging BIM technology. The book would create a great impact and new insights into future uptake and development of BIM worldwide.
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    Building Information Modelling (BIM) has been effectively adopted and benefited in numerous projects across the globe, particularly in developed countries. This book aims to address the philosophies, applications and trends of BIM for its better adoption in developing countries. Two case studies were selected in Malaysia and Sri Lanka. The flow of the book begins with the introduction and background of the Malaysian and Sri Lankan construction industry and follows by the critical review of BIM’s philosophies, development and applications in different stages of the project as well as some discussions on certain BIM software. Subsequently, the way forward of BIM was articulated from the two perspectives, namely, academia and industry/BIM practitioner. The perspectives reveal that a different management and availability of library data are imperative for effective adoption of BIM, and integrations with other technologies are required for BIM in the near future, such as cloud computing, mobile devices, etc. The case studies highlight that the proper guidance of BIM software/technicality and adequacy of governmental supports were the main challenges at the moment. The book provides useful insight on BIM evolution and usage in Malaysia and Sri Lanka. It can also serves as a practical reference for related studies and practice in developing countries. In conclusion, readers will appreciate the fundamental approach of the discussion on the growing BIM body of knowledge, philosophies and trends.
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      Abstract




      Building Information Technology (BIM) has proven effective and useful across the sectors in the built environment. This is critical to promote this emerging technology, particularly to developing countries. Malaysia and Sri Lanka have been selected for this book to highlight different levels of BIM position and to explain their different backgrounds and the need for BIM development. It provides a clear flow of message and understanding about relevant developments and activities in the construction sector. The discussions made towards the countries can be referred by other developing countries. The findings are able to provide new insights into future uptake and development of BIM worldwide.


    




    




    


    


  




  

    

      Introduction




      Building Information Technology (BIM) can be described as an emerging technology, an advanced information technology tool or even a collaborative digital working platform. BIM is now and will be the future all sectors in the built environment as to embrace the impact of globalization and advantages of competitiveness.




      The adoption and use of BIM have been actively promoted and implemented in developed countries. For instance, the recent initiative by United Kingdom has extended and mandated the BIM maturity to Level 2 in 2016 for all central government projects that exceed certain amount of contract sum. Meanwhile, other countries have also started certain mandatories for BIM digital files submission in order for local authorities’ approval, such as Singapore and Taiwan.




      On the other hand, developing countries are aware of BIM wave of development. Numerous conferences and promotions have been conducted for BIM in the respective countries, namely Malaysia and Sri Lanka. The countries have been selected for this book to highlight different levels of BIM position as per their Human Development Index in the developing countries’ development status. It would explain their different backgrounds and the need for BIM development. The discussions made towards the countries might not represent the whole developing countries, but are able to provide insightful messages for the rest of developing countries.




      Therefore, we organize the flow of the book by articulating the background of construction industries based on the available sources from the respective countries. It provides certain understandings about the history of countries and relevant developments and activities in the construction sector. subsequently, we discuss the current development and evolution of BIM at length. The mixed perspectives from industry and academia are presented for the future outlook and the way forward for BIM research and implementation. Last but not least, we adopt case study approach and discuss the contemporary BIM development in Malaysia and Sri Lanka.




      BIM has been proven and benefited in numerous projects according to literatures. This book has addressed the philosophies, applications and trends of BIM for its better adoption in developing countries, based on the case studies in Malaysia and Sri Lanka. This is the first or a very rare in the market that is reporting the developing countries’ scenarios towards an emerging BIM technology. It would provide new insights into future uptake and development of BIM worldwide.


    


  




  




  




  

    Malaysian Construction Industry




    


    


    




    

      Abstract




      Malaysian construction industry contributes significantly to the economy. Several professional bodies and institutions are governing the practice in the industry. Numerous policies have been prescribed that are intended to address chronic, systemic weaknesses within the construction sector. Generally, these follow global trends and lead the world in application. Generally too, their application is on public sector projects where the sophisticated client can leverage demand side insistence that new techniques and systems are employed. On the mid-range, conventionally procured, private sector projects that are the single largest market sector, little empirical research or tangible evidence exists of these techniques transfusing from public to private sector. Therefore, although policies do exist to shape the strategic form and direction of the industry, at a tactical level, with particular regard to BIM, they must be deemed inadequate as to its ability to collaborate, provide and retrieve accurate information in the model


    




    




    


    


  




  

    The chapter reviews the background of the construction industry. This is to provide a clear picture as to the current status and policies of the industry. Subsequently, it is able to link how Building Information Modelling (BIM) can be fit and applied into the local scenario.




    The increased demand and interest in using BIM is a global trend in architectural, engineering, construction and operation (maintenance) sectors (AECO), which is contributed by the enhancement and development for technical and non-technical aspects of BIM. BIM has been described as a modelling tool where different dimensions, information and data can be added into it as deemed fit. Many different parties are required to collaborate and provide information and data available to form the model.




    Malaysia, a constitutional monarchy and parliamentary democracy, has a population of 29,567,951 (Malaysia-Gov, 2013) with an annual GDP per capita of US$10,388 (Ministry-of-Finance-Malaysia, 2012). The country became an independent nation in 1957 comprising the former Federated Malay States, the British colonies of Penang, Malacca and Singapore as well as the former British-ruled territories of Sabah and Sarawak on the island of Borneo. Although rich in history, culture and civilisation prior to British involvement (18th Century - 1957), British influence is obvious to Malaysia, and notably so in construction, which the Malaysian Government describes as being closely modelled on the UK’s system:




    “in that its industry structure, systems, practices and procedures, remain as those which were introduced by Great Britain. The project procurement and administrative arrangements in use have also been inherited from the United Kingdom (UK)” (Malaysia-Gov, 2009, p. 2).




    Many of the laws and legislations from the colonial era, and several appear to be not suitable to the development of the country, and hinder the usage of appropriate materials and technologies (Ofori, 2000).




    Initially dependent on exports of raw materials, Malaysia has successfully diversified its economy into manufacturing, services, and tourism. Further efforts are being made to transform the country into a 'Knowledge-Economy' by moving up the value chain through knowledge and innovation (The-Economic-Planning-Unit, 2010). Table 1 below describes the sizes of Malaysia’s economic sectors relative to each other and to global averages.




    

      Table 1:



      GDP composition by sector






      

        

          	GDP composition by sector



          	Malaysia



          	agriculture: 9.1%


          industry: 41.6%


          services: 49.3%



          	2010 est.

        




        

          	World Average



          	agriculture: 5.7%


          industry: 30.7%


          services: 63.6%



          	

        




        

          	the percentage contribution of agriculture, industry and services to total GDP

        


      




      

        

          Source: (U.S.A-Gov, 2011)


        


      




    




    Malaysia, is the world’s 28th largest producer of oil (U.S.A-Gov, 2011). In 2012, Petronas, the national oil producer, exported significant quantities of oil and gas and was the major source of tax revenues to the national treasury. Some of this revenue is spent on domestic energy subsidies, and Malaysians enjoy some of the lowest energy prices in the world. Similarly, Malaysia also subsidises water and several essential consumer and food items. Government policies are now aimed at gradually eliminating the subsidies for the transition to a sustainable cost model by 2020 (The-Economic-Planning-Unit, 2010).




    Malaysia has a clearly stated objective of becoming a developed nation by 2020 with a Gross National Income per capita of US$15,000. National development is driven by a five year national plan. The 10th Malaysia Plan 2011-2015 (The-Economic-Planning-Unit, 2010) continues to stress the importance of infrastructure development. There is a strong emphasis on sustainable development as demonstrated by the introduction of tax incentives for boosting the uptake of the Green Building Index certification and the provision of sustainable cities.




    As part of the strategic approaches to becoming a developed nation by 2020, the Malaysian Government unveiled the Economic Transformation Programme (Malaysia-Government, 2011) which has twelve subservient National Key Economic Areas (NKEA). Several of the eleven industrial sector NKEAs require supportive infrastructure or property development to achieve their objectives. The twelfth NKEA relates to the increased physical development of the Greater Kuala Lumpur/Klang Valley (Malaysia-Government, 2011).




    In line with global trends, Malaysia witnesses a rapid growth of urbanization. As shown in Table 2, urban dwellers accounted for 72% of the total population in 2010. It continues to grow at a rate of 2.4% annually (U.S.A-Gov, 2011). This is consistent with Malaysia experiencing increasing urbanisation:




    

      Table 2:



      Scale and rate of urbanisation






      

        

          	Urbanisation



          	Malaysia



          	Urban population: 72% of total population (2010)


          Rate of urbanization: 2.4% annual rate of change (2010-15 est.)



          	2010

        




        

          	World Average



          	Urban population: 50.5% of total population (2010)


          Rate of urbanization: 1.85% annual rate of change (2010-15 est.)



          	2010

        




        

          	Urban population, describes the percentage of the total population living in urban areas. The rate of urbanization describes the projected average rate of change of the size of the urban population over the given period of time.

        


      




      

        

          Source: (U.S.A-Gov, 2011)


        


      




    




    

      2.1. INDUSTRY ENVIRONMENT DESCRIPTION




      The construction industry contributes significantly to the Malaysian economy. The industry creates economic wealth and enhances the quality of life of the population through the provision of economic and social infrastructure (CIDB, 2008). The industry provides some eight hundred thousand jobs, acts as an economic catalyst and generates a multiplier effect to allied sectors and services (CIDB, 2006).




      Chan (CIB-W055, 2010, p. 108) describes “The output multiplier for building and construction is ranked highest amongst all eleven sectors of the Malaysian economy”, and “figures indicate that each RM 1.00 of total output created RM 0.32 of value-add”. Chan concludes, “no surprise that the government has decided to invest in infrastructure as part of the economic stimulus packages in response to the 2008 global financial crisis”.




      However, as shown in Table 3 below, by comparison to the global average for Gross Fixed Investment, Malaysia is comparatively low:




      

        Table 3:



        Gross fixed investment






        

          

            	Gross Fixed Investment



            	Malaysia



            	20.1% of GDP (2010 est)

          




          

            	World Average



            	23.4% of GDP (2010 est.)

          


        




        

          

            Source: (U.S.A-Gov, 2011)


          


        




      




      Table 4 below itemises the number and spend on projects in specified sectors:




      

        Table 4:



        2011 project sector allocation






        

          

            

              	Year 2011 Projects

            




            

              	No.



              	Value (RM, mil)



              	Project Category

            




            

              	Residential



              	Non-Residential



              	Social Amenities



              	Infrastructure

            




            

              	No.



              	RM



              	No.



              	RM



              	No.



              	RM



              	No.



              	RM

            


          



          

            

              	5,555



              	77,270



              	1,567



              	18,721



              	1,931



              	29,022



              	616



              	4,902



              	1,441



              	24,625

            




            

              	Category



              	Definition

            




            

              	Residential



              	Residential properties including developments with shop houses

            




            

              	Non-Residential



              	Commercial and industrial properties, including agricultural and retail

            




            

              	Social Amenities



              	Civic and social facilities, including education, health, community centres.

            




            

              	Infrastructure



              	Civil and civic infrastructure; utilities, transport networks and nodes, flood prevention, national projects

            


          

        




        

          

            Source: (CIDB, 2012a)


          


        




      




      Table 5 provides granularity as to the distribution of project sizes. It shows that 72% of projects are clustered in the middle financial value range of RM1-300 million.




      

        Table 5:



        2011 project financial size distribution






        

          

            

              	Type



              	Value


              RM Mil



              	Project Financial Size

            




            

              	0.5-1



              	1-5



              	5-10



              	10-50



              	50-100



              	100-300



              	300-500



              	500-1,000



              	1,000+

            


          



          

            

              	Residential



              	18,721



              	208



              	1,633



              	1,602



              	8,400



              	3,211



              	2,852



              	813



              	



              	

            




            

              	Non-Residential



              	29,022



              	265



              	2,274



              	1,823



              	6,783



              	3,316



              	3,332



              	1,189



              	1,382



              	8,658

            




            

              	Social Amenities



              	4,902



              	87



              	739



              	515



              	2,646



              	482



              	117



              	318



              	



              	

            




            

              	Infrastructure



              	24,625



              	162



              	1,507



              	2,139



              	6,501



              	2,759



              	2,922



              	338



              	2,159



              	6,139

            




            

              	Total



              	77,270



              	723



              	6,153



              	6,080



              	24,328



              	9,768



              	9,222



              	2,659



              	3,541



              	14,797

            


          

        




        

          

            Source: (CIDB, 2012a)


          


        




      




      Table 6 below provides statistics on the number and value of work undertaken by procurement type, and by client type. Of note is that in 2011, by financial value, 95% of all property sector work in Malaysia was carried out via the conventional, or traditional, procurement route. Alternative routes are comparatively negligible. Private, conventionally procured projects account for 61% of all works in Malaysia.




      

        Table 6:



        2011 number and value of projects awarded by client sector and procurement type






        

          

            

              	Type



              	No.



              	Value


              (RM, mil)



              	Public Project



              	Private Project

            




            

              	No.



              	RM



              	No.



              	RM

            


          



          

            

              	Conventional



              	5,408



              	73,188



              	1,460



              	16,566



              	3,948



              	56,622

            




            

              	Design & Build



              	100



              	3,421



              	51



              	1,922



              	49



              	1,499

            




            

              	Turnkey



              	39



              	571



              	9



              	168



              	30



              	404

            




            

              	Build, Operate & Transfer



              	2



              	14



              	-



              	-



              	2



              	14

            




            

              	Engineering, Procurement, Construction & Commissioning



              	6



              	76



              	-



              	-



              	6



              	76

            




            

              	Total



              	5,555



              	77,270



              	1,520



              	18,656



              	4,035



              	58,615

            


          

        




        

          

            Source: (CIDB, 2012a)


          


        




      




      Table 7 decomposes projects into typologies. New projects account for 90%, by financial measure, of all projects undertaken. New projects delivered through conventional procurement accounts for 85% of all work.




      

        Table 7:



        2011 number and value of projects awarded by type of work and type of contract






        

          

            

              	Procurement Type



              	No.



              	RM


              Mil



              	Type of Work

            




            

              	New



              	Upgrade



              	Expansion



              	Maintenance



              	Repair



              	Renovation

            




            

              	RM



              	RM



              	RM



              	RM



              	RM



              	RM

            


          



          

            

              	Conventional



              	5,408



              	73,188



              	65,843



              	3,825



              	1,208



              	726



              	823



              	764

            




            

              	Design & Build



              	100



              	3,421



              	3,003



              	176



              	171



              	14



              	32



              	25

            




            

              	Turnkey



              	39



              	571



              	437



              	8



              	0.76



              	4.6



              	118



              	2.95

            




            

              	Build, Operate & Transfer



              	2



              	14



              	13.96



              	-



              	-



              	-



              	-



              	-

            




            

              	Engineering, Procurement, Construction & Commissioning



              	6



              	76



              	75.94



              	-



              	-



              	-



              	-



              	-

            




            

              	Total



              	5,555



              	77,270



              	69,373



              	4,008



              	1,379



              	745



              	973



              	791

            


          

        




        

          

            Source: (CIDB, 2012a)


          


        




      




      Thus, a typical project in Malaysia can be considered as a new build project, costing in the region of RM50 million, delivered through the conventional form of procurement for a private client.


    




    

      2.1.1. Current Construction Industry Status




      The Ministry of Finance’s Third Quarter 2012 (Ministry-of-Finance-Malaysia, 2012, p. 8) report provides the following account:




      “Construction activity remained robust. The construction sector continued to record a strong growth of 18.3% in the third quarter of 2012 (Q2 2012: 22.2%) contributed by the robust expansion in the civil engineering and residential subsectors. The civil engineering subsector grew at a double-digit pace of 28.5% (Q2 2012: 39.8%) amid accelerating works in large-scale infrastructure projects, namely the Sungai Buloh - Kajang Line MY Rapid Transit, LNG Regasification Terminal, Melaka and Manjung coal-fired plant. The residential subsector also grew strongly by 16.4% (Q2 2012: 20.1%) mainly supported by stronger high-end housing starts in Klang Valley, Sabah and Penang. Meanwhile, the special trade subsector grew 8.6% (Q2 2012: 11.4%), while the non- residential subsector rose 13.4% (Q2 2012: 11.7%) due to increasing construction of commercial and industrial buildings, particularly the Polycrystalline Silicon factory in Sarawak”.




      Set against this however is the CIDB’s Building Materials Cost Index (CIDB, 2011) that shows 2011 prices still several percent below those of 2008.




      Any macro-economic data emanating from the built environment must be treated with caution. Although the United Nations provides a framework for consistent international metrics and national accounting (United-Nations, 2001) the reality of national accounting means that interpretation and application vary considerably from country to country. As an example, Malaysia routinely declares construction's GDP contribution as between 2.7 - 3.9% (Ministry-of-Finance-Malaysia, 2011) shown in Fig. 1. As identified in Section 2.4.3 above, the traditional global norm is between 5 - 10%. Professor Ofori of the Faculty of the Built Environment, National University of Singapore, considers this an accounting anomaly (Ofori, 2011).




      
[image: ]


Fig. 1)




      Malaysian GDP statistics 1980-2010. (Source: Malaysia-Gov, 2011).


    




    

      2.1.2. National Development Maturity




      The nature of the built environment and the construction industry change as the nation develops (Ruddock, 2007). For lesser-developed nations, the GDP share of construction increases as the nation develops, but eventually the contribution diminishes as the country meta-morphs through industrialisation and into a service based economy Lopes, J. in CIB-W055 (2010, p. 151).




      ‘In low income countries, construction output is low. As industrialisation proceeds, factories, offices, infrastructure and houses are required, and construction as a percentage of gross domestic product reaches a peak in middle income countries. It then tapers off as the infrastructure becomes more developed and housing shortages are less severe or are eliminated’ (Ruddock, 2007, p. 9).




      There are inherent difficulties in the metamorphosis that developing countries experience (Ofori, 1993b), especially, economic stress, resource deficiencies, and institutional and legal weaknesses (Ofori and Lewis, 1993). Ofori (2007) reiterated and extended the negative characteristics that hinder progress and overall project performance.




      Mohamed and Egbu (CIB-W102, 2010, p. 256) reported that, “Based on a critical review of literature on knowledge sharing in government agencies, dysfunctional bureaucracies, training, utilisation of information technology and adaptation to culture were identified as key issues”. By extension, this finding suggests institutional limitations and capability constraints on the optimal exchange of knowledge between all stakeholder groups within the built environment delivery process.
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