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ABSTRACT 
 

Building information modeling or shortly known as BIM is a procedure utilizing electronic patterns to assist Virtual Design 

Construction (VDC) that could be streamlining the progress of workflow to develop the performance of the construction. The use 

of BIM is to issue the features to the energy performance valuation and defensible estimation. This is called Green Building 

information modeling. Over the last few years, a BIM assumption has increased in many countries and cities. To investigate and 

to generate the efficiency of energy, BIM-based analyses of the energy can help the groups of the project design. A BIM- based 

strategy for green building may support the experts, in the result predictions of developments and to reduce its effect on the 

environment over the supply chains. The potentials of Green BIM are improved while useful facts with data were gathered then 

issued to facilities administrators including consumers of the building. The present paper described the main features of BIM, 

description of data needs, and innovations by using BIM. To upgrade the green buildings, other relevant technologies were also 

used. 
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1. INTRODUCTION 
Over the complete life cycle of construction properties, Building information modeling or shortly known as BIM is a procedure that 

utilizing electronic patterns to assist virtual design and construction or VDC can streamlining the workflow, develop the 

performances of the enterprises with productiveness (SMACNA, 2017; WEF, 2018). Over the last few years, a BIM assumption 

has increased in many countries and cities. A BIM is for the digitized variation with building invention tract (Hui, 2018). 

 

Many pieces of literature including the fact- findings can help to the part of building information modeling in the defensible buildings; 

the related reports of the subject are registered to the rapid growth (Santos, et al., 2019). Through the life cycle construction and In 

the Building information modeling, “the green dimension” has great potency to upgrade the eco-friendliness (Bonenberg and Wei, 

2015; Wong and Zhou, 2015). BIM utilization was for issuing the features to the energy performance valuation and defensible 

estimation. This is called Green Building information modeling. (Krygiel and Nies, 2008; Lu, et al., 2017; Maltese, et al., 2017). 

The BIM basic concepts are shown in figure 1 (ABRI, 2015).  

 
Figure 1 The BIM basic concepts 
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Due to the supply chains, the Green Building information modeling or BIM and the building energy modeling is treated the task 

energy performance for building energy efficiency optimizing. Building information modeling issued supporting decision basis for 

assessing the carbon emissions main source, the whole modeling reaching, low carbon construction evaluating (Gan, et al., 2018). 

Over the supply chains and for the green building, the building information modeling or BIM-based strategy may support the experts 

in the result predictions of developments and reduce its effect on the environment over the supply chains. The present paper 

explained the BIM features, descriptions of the data needs, and managing the defensible environment built, and innovations by using 

BIM to inspect the evolution of the Green BIM. To upgrade the green buildings, other relevant technologies were also used. The 

Green Building information modeling potencies are improved. Through the construction supply chain, the eco defensibility 

observation and administration have to be intensified. 

 

2. BIM CHARACTERISTICS 
Building information modeling or BIM described as the procedure of generating includes the usage of digitized models, building 

construction, the construction operations, and the task of substructure (MHC, 2009). In a computerized simulation, the digitized are 

denoted to replicate the building task. The digitized is very useful for setting up, models, building construction includes the facility 

operation. A building information model is used to envision, upgraded testimonials, conflict detections, intrusions, and 

crashes/collisions, construction performance, analyzing the structure, review of code, building chains, mass-produced and 

mechanized, evaluating the cost and administrative capabilities (Azhar, 2011). Building information modeling design is considered 

as the data source about making the facilities due to its supply chains. The life cycle’s project of BIM application in various levels 

are shown in figure 2. 

 

 
Figure 2 The life cycle’s project of BIM application in various levels 

 

3. ENABLING PLATFORM OF BIM 
In the eco built, BIM performed as the digitalization organizer (Hui, 2018) including obtaining the results of lean driving with the 

green work (Ahuja, Sawhney and Arif, 2017). Building information modeling technology has been the programming tool that 

permits designs of 3D to manage the data. Such technology essential is to make it trouble-free and to collect the data and shared it. 

By developing Common Data Environment (CDE) along with data source, Building information modeling i.e., BIM can assist the 

projects and permits the shareholders to have some potent approach to all corners of pieces of information, aimed at improving 

collision and combination. There are four Building information modeling competence are applicable. They are mechanical, 

electrical and plumbing simply called MEP designing methods, analyses of energy and environment, analyses of constructability 

including analyses of frameworks (Ahuja, Sawhney, and Arif, 2017). These four BIM capabilities are for green building projects and 

to facilitate analyses and modelings. 

 

A. Collision 

Building information modeling or BIM as the procedure of generating 3-D models program. The BIM permits the designer of 

buildings and the experts in engineering. These two professionals are to play a vital role in the process of designing. BIM's function 

is to enhance the collaboration between disciplines of the model which decreasing the faults. BIM allows the task-based system to 

plan the construction, building conservations (El-Diraby, Krijnen, and Papagelis, 2017). BIM can able to upgrade the managing 

projects and issues and also the associations of models and buildings while all things are combined via BIM. Different thinking 

ways and various strategies to gain the project and distribution are much needed to succeed in powerful collusion and combination. 

In the modeling methods, the usage of Building information modeling-based collusion can develop the qualities of designing with 

productiveness. 

 

B. Envisioning 

Earlier they started or being manufactured, by taking the projects with elements to life, the envision of BIM can aid the modernizing 

projects, deciding information, include reducing the objections. In construction projects, building designers envision is to emit the 

attractiveness, multitudes, justifications, and terminal models with the needs of the organizer with fresh framework intentions. BIM 

permits a 4D procedure that can aid the groups of project handlers to search the development of the schedule with time and 

functioning of the effective buildings. 

 

Create the models for the analysis of construction energy and to create the entire images, nature light simulation, planning & 

execution of construction including the conservation of spaces and maintenance of energy, the 3D BIM mechanization with 

modernized envision approach can work hand-in-hand. For understanding the task analyses, presentation, and designs, some models 

have been used. Such models are walk-fly, animation, graphic arts, and photo-realism pictures. BIM analyses of 
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solar shadowing can help the directions of buildings and the position of photo-voltaic methods. 

 

The visual presentation and communication were improved by BIM-related envision and have the powerful tool of collusion. The 

BIM building models able to help the team project to hold on an identical page, deliver the data’s on a time include courtesy if needed. 

The building project superintendent was permitted by the models of BIM and their work is to run several events to see the whole 

project. The visual presentation sharing with the client and shareholders. The inventions of product developments and 

mechanizations like immersive visualization, mixed reality (MR), augmented reality (AR) including virtual reality (VR), 3D-

modelling and BIM visualization are applicable for empowering BIM sets the procedure of making the choices. Between Building 

information modeling and software sellers of visualization like Autodesk and Unity; Graphisoft and Twinmotion, it gives the notes 

for later power of visualization. The Building information modeling and geographical information system or GIS issued structural 

analyses and visualization at the aggregate level of presentations. (Wang, Pan, and Luo, 2019). 

 

C. Analysis 

Within the designing of architectural and construction energy simulation, interoperability (capabilities of various functional units) 

from exchanging the data that restricts the analyses of energy performance (Kim, et al., 2015). In the analysis of decision assist for 

the systems of engineering, Building Energy Modelling (BEM) gadgets are not used. (Kamel and Memari, 2019). In BIM to BEM 

Interoperability Process or BBIP, software glue (Middleware) is used to overthrow the faults and to solve the interoperability and 

exchanging the data issues. For example, the software glue changed the Green Building XML (gbXML) file to adoption in the 

simulation of energy. Therefore, such a transforming procedure is not all time flawless and adaptable. 

 

In the process of designing, the use of Building information modeling (BIM) for analyses and building energy modeling (BEM), 

the BIMBEM procedure, and technology collaboration should be carefully approached (Farzaneh, Monfet, and Forgues, 2019). By 

utilizing the Level Of Development (LOD) (Jin, et al., 2019) and data needs through the Model View Definition (MVD), this is 

advisable to insert the approaches of technology in the entire designing procedure. Data exchange layouts are used on BIM like 

Industry Foundation Classes (IFC) and Green Building XML (gbXML). 

 

4. ISSUES OF GREEN BUILDING 
 The energy-efficient substances and tools are not for the Green building designing. Through the entire construction supply chain, it 

should be interfering with the product creation with the methods. Designing the building with defensibility is the procedure and not 

a target. This procedure permits the valuation with wider including issues of the environmental estimations, societal and economical 

effects of planning the construction and conservation. 

 

a) Green Building Assessment 

The BIM qualities are taking the decision powerfully, analysis enhancement and data admittance including the green building 

assessment can enable the construction and design sustainability result (Ilhan and Yaman, 2016). The data can be derived from 

models of the BIM and this is for estimating the ratings of green building assessment and report for evaluation. These can be 

enabled with the BIM-based procedure of designing. To acquire the green building certification, the necessary documentation has 

been created. A BIM-based approach issued the model building envelope for thermal performance which is related to the counts of 

Overall Thermal Transfer Value (OTTV) (Natephra, Yabuki and Fukuda, 2018). 

 

Building information modeling (BIM) has some capability to help the designers. The designer used to pick the correct materials in 

the early stage of designing (Jalaei and Jrade, 2015). The green building rating methods are Green Mark & LEED. BIM can help 

the procedure of searching the points which are related to the picked certification, gathered the picked credibility, and propose the 

competent certification kinds in the BIM surface (Jalaei and Jrade, 2015; Liu, et al., 2017). The BIM integration and sustainability 

assessment are to be facilitated by this. 

 

b) Analysis of building performance 

Building information modeling or BIM is developed but not only for the building procedure but also for approach explorations 

alternatively in decision support (Habibi, 2017). It helps to the result reviews and modes to develop the presentations of the 

construction regarding the efficiency of energy with the qualities of the buildings environment. For example, BIM uses the Building 

Performance Simulations (BPS), and analyses of the natural light (Kota, et al., 2014) can help the architect to evaluate the designing 

selections fastly. One more example is by using a BIM-related study of parametric, the assessment of multicomponent energy of 

houses and buildings to recognize the critical variables and improvements of parameter designing (Singh and Sadhu, 2019). 

 

c) Procedure of sustainable building design 

A procedure of designing can able to evaluate the usages of methods, tactics, processes, and substances is much needed for 

sustainable design success (Ahmad, Aibinu, and Thaheem, 2017). By considering the below three important dimensions of 

sustainability, as utensils of designing, Building information modeling gives insights into the procedure of defensibility designing 

construction in various sizes of customs (Santos, et al., 2019). 

• Social: Procedure of BIM-based quality checking. 

• Economic: Evaluation & feedback of rapid cost. 

• Ecological: Life Cycle Assessment (LCA), Life Cycle Impact Analysis (LCIA) including the rating methods of the green building 

was enabled by Building information modeling. 

 

The Green BIM is also applicable for circumstances sustainability with planning site location (Bonenberg and Wei, 2015). The 

designing of sustainability relates to the construction supply chain and also increasing the resources like land, water, material and 
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energy, ecological preventing, pollution decreasing, spacious convenient, and ecological formed. To decrease the quality of building 

improvements by utilizing Building information modeling (BIM). To the developers, designers, architects including the engineers, 

Building information modeling issued the analysis of scientific platforms. BIM can help all four professionals to take advantage of 

3-D computerized designs in designing and building projects. 

 

d) Low carbon building & consequences of ecology 

For buildings, the ecological consequences are evaluated only by combining the analyses with BIM. The chains of the construction 

project are plot and pattern, construction, commissioning, 

operation and conservations, renovation, and destruction (life of end). This is proved that Building information modeling (BIM) can 

encourage sustainable buildings. (Chong, Lee, and Wang, 2017; Santos, et al., 2019). 

 

5. POTENTIALS OF GREEN BIM 
In the future, the BIM technologies center of attention about how to utilize the data of Building information modeling to improve 

the effects over the below-given advancements: 

 

BIM Model >> Integration >> Automation >> Optimization. 

 

These are the most valuable and future directions to succeeding in the designing process with Building information modeling 

(Krygiel and Nies, 2008). 

 

By the Green BIM Triangle, between Building information modeling and green buildings, the nexus can be defined and this nexus 

containing three methods which are given in the following (Lu, et al., 2017). 

a. Attributes of BIM: green building assessments BIM supporting. 

b. Attributes OF Green building: For the analyses of the green building, the BIM functions are emission, energy, and analysis 

of ventilation. 

c. Project point: Assisting the designing process, construction process, operating process including the retrofitting processes of 

green buildings, the building information modeling is important. 

 

Below the various stages of Green BIM potentials throughout the lifecycles of green projects are given [adapted from Lu, et 

al.(2017)]. They are: 

1. Designing stage: Facilitate exchanging the data, issued the analyses of building 

performance, rate the designing options and simulations. 

2. Construction stage: examine the ecological factors of construction procedure, reducing the wastages and performance & 

productiveness of building. 

3. Operating stage: this stage is for observing the sustainability building performance. 

4. Renovation stage: this stage is for renovating the investments of capital and energy including waste disposals. 

 

Over the supply chains of green projects, the above stages defines that the potentials of Green BIM. Various potencies are 

undeveloped but now they can be used in the building construction, designing stage, operating, and retrieving stage. For the analyses 

of sustainability, the major BIM functions are: feeding of the energy, emitting the carbon, gravity veneration, analyses of solar 

including the use of water. 

 

Automation of high-performance building (green building) assessment 

Green Building Assessment (GBA) was assisted by Building information modeling. The GBA is important in many countries 

because of the green building rating methods importance (Ansah, et al., 2019; Solla, et al., 2019). Throughout the world, people can 

use the data of BIM to acquire the credibility of green buildings. for site location and analysis of the transportation, a lot of 

possibilities to interconnect the BIM and Web Map Service (WMS) technologies. (Chen and Nguyen, 2016). The GBA procedure 

of automation aid the sustainability building assessment by using BIM. It can easily simplify the procedure of GBA and 

its certification (Carvalho, Bragança, and Mateus, 2019). 

 

Optimization of building design 

The optimization of building design in BIM helps the designers to enhance the design and the building's defensibility (Liu, Meng, 

and Tam, 2015). In between Life Cycle Costs (LCC) and Life Cycle Carbon Emissions (LCCE) of construction models, the Green 

BIM methods are composed only to help the designers to find the contradictions. To appliance, the LCC design for construction, 

Building information modeling interconnected with Genetic Algorithm Optimization and Monte-Carlo Simulation (Marzouk, Azab, 

and Metawie, 2018). BIM designing centric is utilized in the design and photovoltaics of interconnected constructions. (BIPV) 

systems (Kuo, et al., 2016; Gui, et al., 2018). 

 

The combination of BIM and LCA 

Life cycle assessment or shortly called LCA. This technique is used to the impacts of ecology for the construction substances like 

operating stage including the manufacturing. And also it can assist the ecological enhancement in the construction (Najjar, et al., 

2017; Röck, et al., 2018). BIM and LCA combination is to verify the ideas of designing. The approaches of integrated BIM can 

form the designing and it can be envisioned in the model of construction only for the results of LCA and tips of visual designing 

(Röck, et al., 2018). 

 

BIM and LCA requirements are considerations and it can start the new program to blend the data sustainability in the construction 
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model (Nizam, Zhang, and Tian, 2018). BIM & LCA interoperability including the procedure of automated or semi-automated is 

to modernize the calculations (Shadram, et al., 2016). In between the model of BIM and databases, it is important to issue flawless 

analyses (Zhang, Nizam, and Tian, 2018). Due to the applications of LCA, the Building information modeling is devoted to input 

data shortening, output data optimizing, and the solutions in the procedure of defensible designing (Soust-Verdaguer, Llatas, and 

García-Martínez, 2017). 

 

6. DISCUSSIONS 
Computer tools' absence and the BIM model's difficulties are hindering the adoption of Green BIM. The major objections and 

research gaps are identified by particular researchers (Lu, et al., 2017; Santos, et al., 2019a) and mentioned as follows. 

a. Between tools of sustainability and tools of Building information modeling, Interoperability issues are exposed 

b. The Building information modeling capacity is assisting the green projects construction stage 

c. To the points of Green BIM applications, the codes of the industry is lacking 

d. To the effective Green BIM applications, the project issuing process has to lack 

e. To the adopting of Green BIM, the encouragements and low industrial acceptance are lacking 

 

In between BIM and another tool, the data changes is a difficult factor which was affected the collaboration of BIM and green 

buildings (Andriamamonjy, Saelens and Klein, 2019). Interoperability was assisted by Building information modeling. It permits 

to help to enhance the project sustainability (Muller, et al., 2019). Interoperability is not only considered as the data but also to be 

considered with wider points like the instructions and procedure, loss of information should be avoided and analyses should be 

facilitated. For example, Building information modeling analyses of energy can apply to continuous commissioning, retro- 

commissioning including retrofit of buildings to issuing the designing performances of construction energy. des(Ham and 

Golparvar- Fard, 2015; Khaddaj and Srour, 2016; Motawa and Carter, 2013). The energy assessment's entire life cycle is 

interconnected into Building information modeling for further renovating projects (Edwards, et al., 2019). To improving cost-

effectiveness & sustainability, Building information modeling enable off-balance production for constructions (Abanda, Tah, and 

Cheung, 2017; Yin, et al., 2019). 

 

Due to the building construction, operational and reconstruction stage, the data needs for the green building issue have to be 

contemplated carefully (Chong, Lee, and Wang, 2017). Under the project's level of development (LOD), the properties of ecology 

like Environmental Product Declarations (EPDs) included with the objects of Building information modeling in a systemized shape 

(Jin et al., 2019; Shadram et al., 2016). Through the construction, make sure that the stability of sharing, exchanging the data 

automatically and construction data accuracy. For Green BIM applications, gathering the data, inspecting the data including sharing 

the data should be needed must. 

 

7. CONCLUSIONS 
Building information modeling or shortly known as BIM is not only for building defensibility and it has some capabilities of 

improving the management, analysis, monitoring, and optimizing the sustainability of the ecology. When information is utilized 

including the data are gathered and issued to the managing facilities and construction purchasers, the Green BIM potentialities have 

to be improved. Building information modeling has to enable the motorized green building assessment tools, construction 

performance observing and optimizing, and ecological consequences evaluation, if BIM modeling is connected with the analysis 

and designing of the green building. 
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