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Abstract: 
Today, Building Information Modeling (BIM) has been widely explored and embraced in more than sixty 
countries. Globally, BIM players in policy, technology and process fields are significantly contributing towards 
BIM research with several directions for improving the building design, construction and operation process. Our 
study is for critical assessment of the research on BIM in building’s project life cycle (PLC), with the aim of 
bringing together the present-day “body of knowledge” from global research outputs and delivering a 
comprehensive and collective perspective of BIM till date. BIM publications considered for analysis in this 
research are journal publications, conference proceedings, research reports, master’s and PhD thesis, etc. Through 
an extensive review of thousand BIM publications delivered from sixty-five countries, this study produces an 
outlook of BIM research, along with current understanding and practice in the area of BIM within global AECO 
Industry. A well-structured solid BIM literature review and well-defined knowledge of previous works together 
allow us to delivers an overview of global research trends in BIM. In this study we were able to identify the high, 
moderate and less researched BIM fields (i.e. the current researched directions for BIM) and model uses. BIM 
publications review in our research may be considered a scoping study, seeking to examine the extent and nature 
of the BIM research activities with several BIM directions. 
 
Keywords: BIM overview; BIM global trends, BIM project life cycle, BIM directions, AECO industry. 
 
1. INTRODUCTION 
Globally, Architecture, Engineering, Construction and Operation (AECO) industry is advancing with the adoption 
of Information Technology (IT) at faster pace. Efforts from several active BIM researchers have led to good results 
in Building Information Modelling (BIM) R&D (Christoph & Bjorn, 2012), BIM standards crafting and BIM 
mandates implementation across several countries (Cheng & Lu, 2015). AECO industry and governmental BIM 
activists clearly define that BIM is being developed as a key technology, policy and process shift within AECO 
project life cycle (PLC) and the application of BIM improves the Collaboration, Communication and Coordination 
(CCC) among the AECO industry stakeholders. The approach towards advanced BIM technology utilization will 
support better delivery of construction projects to clients and users (Kassem et al., 2015). In this study, the BIM 
research associated literature review illuminates us that there are more than 1,500 BIM publications that have been 
published in the past 25 years by global BIM researchers from 65 countries. These BIM publications are from 
journal publications, conference proceedings, BIM standards and guidelines, research reports, master’s and 
doctoral theses, magazine publications, etc. Iskidag & Underwood (2010) have identified 12 BIM directions and 
developed the “BIM research compass”, from exhaustive literature reviews. Furthermore, BIM ThinkSpace has 
categorized BIM model uses into general, domain, and custom model uses for performance assessment of BIM-
based projects (www.bimthinkspace.com/). Based on our exhaustive literature reviews, it is clear that these two 
research works are currently very suitable for classifying and grouping the BIM publications to visualize the trends 
and directions of BIM research, i.e. BIM fields. To understand the global BIM research trends in the past 25 years 
and to deliver an overview of global trends in BIM research, we have analyzed and visualized the composition of 
1,000 featured BIM publications qualitatively and quantitatively under the two aforementioned BIM research 
frameworks, i.e. BIM research compass and BIM model uses. Finally, conclusions are drawn from the analysis 
results.  
 
2. METHOD 
 
2.1 Frameworks Adopted for BIM Publications Categorization  
Few BIM researchers have developed ontology-grounded frameworks to classify the research and development 
within several BIM fields, i.e. the current research directions for BIM. The “BIM Research Compass”	  developed 
by Isikdag and Underwood (2010) is a classification model reflecting current research directions in BIM. Their 
research offers the synopsis of the handbook edited by fifty leading experts, who are seeking to map the scopes of 
BIM research. Furthermore, their BIM research framework offers valuable insight on the major streams of research 
and development towards BIM fields. While, looking into BIM research directions, we also analyzed the 
researches on BIM model uses in this study. BIM model uses in BIM ThinkSpace is subcategorized into 52 General 
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Model Uses (GMUs), 73 Domain Model Uses (DMUs) and with no fixed number of Custom Model Uses (CMUs). 
GMUs have the word ‘modelling’ in their names and are applicable across industries, information systems and 
knowledge domains. DMUs are industry-specific and here we consider the construction DMUs, i.e. BIM uses 
within AECO PLC. CMUs are combination of the general and domain model uses and are tailored, when needed, 
to each project, client/employer or market’s specific modelling requirements. 
 
2.2 BIM Publications Compilation Process 
Our study follows the Cooper’s taxonomy of literature review with exhaustive coverage including the entirety of 
literature in several BIM research directions (Cooper, 1988). This process of valuable literature search and sorting 
can be undertaken by focusing towards gaining knowledge on the new BIM research outcomes and on its 
applications. Literature search process in our study comprises of querying scholarly databases, journal search and 
searching by topic using the keywords, backward and forward searches on BIM relevant publications, i.e. by 
reviewing the references of the publications searched and additional sources that have cited the publications. To 
accommodate this process of filtering the sources that are of less relevant to our study, we applied the typical 
evaluation criteria, such as reliability and validity, for analyzing BIM publications in top construction IT associated 
journals, proceedings of renowned conferences, reports and featured master & doctoral theses. Meanwhile, our 
study scope is limited to publications in English language and our BIM publications database may not be a 
complete one. 
 
Once the literature search was completed with the above stated procedures, 1500 BIM publications collected from 
all accessible data sources was filtered to 1000 featured BIM publications with typical evaluation criteria applied. 
To analyze the global BIM research trends, we have categorized these publications with several tags such as 
publication type, author(s), year of publication, BIM fields, BIM model uses, continent, region and country. Each 
publication in our database was thoroughly reviewed and tagged with one BIM field and several model uses which 
may include GMUs, DMUs and CMUs. However, each publication may include one or combination of the above 
model uses and this depends on the direction(s) of BIM research undertaken by the author(s) of the publication. 
During the process of tagging and categorization of BIM publications, new model uses, i.e. 2 DMUs and 60 CMUs, 
were identified and added into our database.  
 
3. RESULTS & DISCUSSIONS 
 
3.1 BIM Publications 
Our investigation reveals that the BIM research has been widely carried out in almost 65 countries. We were able 
to access 1,500 BIM publications from several data sources. These publications were further screened to 1,000 
featured BIM publications using the selection process described in the methodology section. In this section, year 
and country-wise BIM publications have been visualized for better understanding on the global BIM research 
trends.  

 
 

Figure 1. Global Trends in BIM Publications 
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From Figure 1, we can see that the number of featured BIM publications available has increased gradually from 
2010 onwards and reached its peak in 2013 with 175 publications and there is a gradual decrease from 2014 to 
2015. Furthermore, BIM research by Cheng & Lu (2015) from Hong Kong provides a big picture on how the BIM 
standards have been developed worldwide and towards how the BIM policies are being mandated by the local 
governments to improve better delivery of AECO projects. These trends in BIM research reveals that there is a 
shift in BIM trends from pure research to practical implementation.  
 
Figure 2 illustrates the analysis results of country-wise BIM publications available. Either of USA and UK 
researchers has published more than 100 featured BIM publications, i.e. USA researchers with 211 BIM 
publications and UK researchers with 143 BIM publications. The second country group of researchers that have 
50-100 publications are China with 68 publications and Australia with 68 publications. The third country group of 
researchers with less than 50 featured BIM publications includes Canada (45), Netherlands (35), Sweden (29), 
Taiwan (23), Hong Kong (22), Malaysia (22), Finland (22), Brazil (19) and Ireland (19), India (18), etc.  
 

 
Figure 2. Country-wise BIM Publications 

 
The reason why USA has the largest volume of BIM publications may be majorly due to its position towards 
initializing BIM research even 20 years ago and the same has resulted in BIM practice by major AECO 
stakeholders. Meanwhile, UK has further taken it to next level by adopting national policies with its 2016 level 2 
BIM mandate for the government sector projects (Cheng & Lu, 2015). This 2016 level 2 BIM mandate drives the 
AECO stakeholders in UK to revise their project process and in turn influences UK’s higher education system of 
engineering to contribute more towards BIM research outputs. 
 

3.2 BIM Fields 
Figure 3 showcases the classification and analysis of the 1,000 featured BIM publications into 12 BIM fields. It 
can be seen that the “process simulation and monitoring” BIM field has the maximum contribution with 22% to 
BIM research, in comparison with other BIM fields. Furthermore, the “building information services” BIM field 
accounts to 16% and occupies the second position. This is followed by the “standardization” and “industry wide 
adoption” BIM fields with 14% and 13%, respectively. Remaining 8 BIM fields have less than 10% contribution 
each. Here we can clearly visualize the BIM researchers’ diverse exploration in several BIM directions at the 
moment, although some of the BIM research fields account to less than 1% of BIM publications. Maybe because 
“process simulation and monitoring” is the key task in building construction, researchers comprehensively intend 
to explore this BIM field within the AECO project process.  

841

https://www.researchgate.net/publication/283314596_A_Review_of_the_Efforts_and_Roles_of_the_Public_Sector_for_BIM_Adoption_Worldwide?el=1_x_8&enrichId=rgreq-987b8cb5b4b589d4b8cdc8408a4d8805-XXX&enrichSource=Y292ZXJQYWdlOzMwNDg4ODcxMTtBUzozODA3NDU1MTc0MjA1NDRAMTQ2Nzc4ODIxMzI5NA==
https://www.researchgate.net/publication/283314596_A_Review_of_the_Efforts_and_Roles_of_the_Public_Sector_for_BIM_Adoption_Worldwide?el=1_x_8&enrichId=rgreq-987b8cb5b4b589d4b8cdc8408a4d8805-XXX&enrichSource=Y292ZXJQYWdlOzMwNDg4ODcxMTtBUzozODA3NDU1MTc0MjA1NDRAMTQ2Nzc4ODIxMzI5NA==


 
 

Figure 3. BIM Publications by Fields 
 
CCC is an important aspect to be considered during the building design, construction and delivery process in 
accommodating the stakeholders needs for better information and data exchange during the progression. Therefore, 
the “building information services” direction has become recent research trends and thereby occupies the second 
position in comparison with other BIM directions. Recent study from Cheng & Lu (2015) reveals that the 
governments in UK, Denmark, Norway, Sweden, Finland, Netherlands, Singapore, Mainland China, Hong Kong, 
Korea and Japan are recognizing the key benefits of BIM for their AECO industry and mandating BIM for their 
government sector projects. These recent trends in BIM development brings the needs for standardization of BIM 
tools, technologies and processes, and later for developing BIM policies to assist AECO industry stakeholders for 
better BIM adoption. Thus, we can see that “standardization” and “industry wide adoption” have occupied the 
third and fourth positions in research output and are emerging widely these days. 
 
Figure 4 pictures the key trends in global BIM research directions by showing the number of publications in each 
direction of BIM fields by top three contributing countries. Our investigation reveals that “process simulation and 
monitoring” is the highly researched BIM direction. The researchers in China have published the largest number 
of publications in this direction, followed by researchers in Korea, UK and Taiwan. Second highly researched BIM 
direction is “building information services”, UK researchers published the most in this direction, followed by 
researchers in USA and Netherlands. Third highly researched BIM direction is “standardization”. The researchers 
in USA, UK, Germany and Netherlands are leading the number of publications in this direction. Fourth highly 
researched direction is “industry wide adoption”, the researchers in UK, Australia and Malaysia published the 
most in this direction. 
 
Furthermore, “education and training”, “maturity”, “organizational adoption”, “real life cases” and “lean & green” 
BIM fields contribute all together to another 34% of BIM publications with 8%, 7%, 6%, 6% and 5%, respectively. 
USA, UK and China produce highest research outputs along these BIM directions. BIM fields such as “conceptual 
boundaries”, “emergency response” and “building information integration” are less explored BIM fields which all 
together sum to 3% with China, Australia and South Africa, and Korea publishing the most along these directions, 
respectively. Also, it is observed that, among the top three BIM research fields, researchers in North American 
and European countries focus more on the “standardization” and “building information services” directions, while 
researchers in emerging Asian countries focus more on the “process simulation and monitoring” direction. Our 
interpretation is that North American and European countries have already appreciated the key BIM benefits and 
moved towards BIM interoperability and process standardization, while Asian countries are still realizing BIM 
benefits with the focus towards construction process visualization and optimization. 
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Figure 4. BIM Fields – most researched countries 

 

3.3 General Model Uses (GMUs) 
There are 52 GMUs as per Episode 24 of BIM ThinkSpace blogs. Our research attempted to categorize 1,000 
featured BIM publications and at last 119 publications were noted into 16 GMUs categories as shown in Figure 5. 
It can be seen that 45% of these BIM publications fall into “parametric modelling”. Also, “Architectural 
modelling” contributes towards 11% of BIM publications and the remaining 14 GMUs add up to 44%. 
 

 
 

Figure 5. BIM Publications for GMUs 
 
Among the 52 GMUs, “parametric modelling” is the leading general model use. It is also the basic feature within 
modelling the building information. Hence, this becomes the pushing factor for BIM researchers from AECO 
disciplines to contribute towards this model use research. Other 15 GMUs in Figure 5 all together contribute to the 
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remaining 55% of the GMUs research output. The 36 left-out GMUs from Figure 5 have very few or even none 
research outputs and hence are excluded from our study. However, more exploration on these GMUs may be 
needed in the future to develop BIM based project assessment tools that can be widely accepted by global AECO 
industry. 
 
3.4 Domain Model Uses (DMUs) 
There are currently 73 DMUs, organized under seven model use series as provided in episode 24 of BIM 
ThinkSpace. This study adds two more DMUs into our database for classification of the BIM publications, i.e. 
“construction monitoring” and “PLC management” within the monitoring and controlling series of DMUs. Among 
the 1,000 featured BIM publications, 865 publications were tagged with 75 DMUs. Highly researched DMUs 
series include “simulating and quantifying” and “planning & designing” that add to 65% of the overall BIM 
publications classified under DMUs. Figure 6 represents the global BIM research trends for DMUs through the 
percentage of BIM publications in the past 25 years under several model use series. Figure 6 also reveals that the 
“design authoring”, “laser scanning”, “cost estimation”, “construction logistics”, “asset maintenance”, 
“construction monitoring” and “BIM/FM integration” model uses are researched in greater percentage. 
 

 
Figure 6. BIM Publications for DMUs 

 
Figure 7 showcases the global research trends of DMUs by showing the 19 highly researched DMUs in several 
countries. Legend below the map provides the serial number for each DMU and these serial numbers are positioned 
on the corresponding countries where these specific DMUs associated research is conducted. For example, Brazil 
is with serial number 4, meaning “design authoring” is the most researched DMU in Brazil. Our investigation 
reveals that “design authoring”, “construction planning”, “cost estimation” and “laser scanning” are the widely 
researched BIM DMUs. “Lean process analysis” and “clash detection” are moderately researched DMUs and the 
remaining 13 DMUs are researched in one country each. “Design authoring” is the most popularly researched 
DMUs in several countries, including Brazil, Canada, Finland, Norway, Sweden, UK, Belgium, Germany, China, 
Korea, India, Singapore, Middle east and Australia. Second most widely researched DMU is “construction 
planning” in Canada, Chile, Denmark, Sweden, UK, Germany, China, Hong Kong and Taiwan. “Cost estimation” 
is at the third position with research outputs from Hong Kong, Taiwan, Sri Lanka, Malaysia, Egypt and Australia. 
Fourth position is occupied by “laser scanning” with BIM publications from Ireland, Italy, Korea and Middle east. 
Also, “lean process analysis” is actively researched by USA, India and Iceland. This is followed by “clash 
detection” which is actively researched by USA and Netherlands. 
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Figure 7. Global DMU’s Research Trends 
 
3.5 Custom Model Uses (CMUs) 
This study also attempted to categorize 1,000 featured BIM publications for CMUs and at last 445 publications 
fall into 54 CMUs categories. Figure 8 reports that “BIM implementation” is the most researched model use with 
29% of BIM publications available. “BIM for CCC” is the second actively researched model use with 28%, which 
is very close to that of “BIM implementation”. These two CMUs add up to 57% and the remaining CMUs together 
sum to 43%. 
 

 
 

Figure 8. Global CMUs Research Trends 
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It is not surprised to see that “BIM implementation” and “BIM for CCC” CMUs have attracted major research 
contributions. Although the rest 13 CMUs have less research output, there is a huge potential for research and 
development on them in the near future. 
 
4. CONCLUSIONS 
Based on the systematic review and analysis of the research publications on BIM, this study has provided an 
overview of the global trends within BIM research. An interactive dashboard was also developed which showcases 
the global BIM publication trends with an option to select different countries and most researched BIM model uses 
(https://public.tableau.com/profile/amarnath.chegu.badrinath#!/vizhome/Dashboard_314/Dashboard1). Thousand 
featured BIM publications have been collected and categorized into 12 BIM fields, 52 GMUs, 75 DMUs and 60 
CMUs. BIM research is in existence from the past 25 years. Our study data reveal that it has started booming from 
2010 and number of publically available BIM research publications has reached its peak in 2013 and most recently 
with organizational diffusion and industry-wide adoption. Countries like USA, UK, China and Australia have 
researched and published large volumes of BIM publications. Among the 12 BIM fields, “process simulation and 
monitoring”, “building information services” and “standardization” are the most researched BIM directions till 
date. Moreover, “process simulation and monitoring” has been explored more by Asian countries. Meanwhile, 
“building information services” and “standardization” are investigated more by North America and European 
countries. Concerning the research results towards BIM model uses, “parametric modelling” is the most explored 
GMU while “BIM implementation” and “BIM for CCC” are the most studied CMUs. As for DMUs, “planning & 
designing” and “simulation & quantifying” are the most researched series and DMUs such as “design authoring”, 
“construction planning”, “cost estimation” and “Laser scanning” are widely researched globally. Concerning 
future BIM research directions, we have analyzed number of feature BIM publications year-wise and the results 
indicate that “real life cases” and “lean & green” are the emerging BIM directions. Also, “constructing & 
fabricating” and “operation & maintaining” are the potential areas to be explored within the DMU series. Our 
future works in BIM global trends analysis include several other analyses such as social networking analysis, 
project life cycle associated analysis and keywords analysis for delivering the roadmap for future BIM research 
and identifying BIM related research gaps. 
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