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Abstract: An increasing number of clients are requesting green building design due to its
potential to provide high-sustainability performance, monetary savings and health benefits to
occupants. However, the practice of designing green building projects to meet overarching
sustainability criteria is complex, with issues of poor information exchange synthesis. The
building information modelling (BIM) process was created to ensure that the cumbersome
green building data is exchanged accurately and in a coordinated manner. However, the
implementation of the BIM process in green building design practices remains underexplored
in the literature and industry practice. Therefore, this study aims to identify the best practices
in BIM process implementation in the early stages of green building design. A quantitative
research method was adopted; a questionnaire was used to survey 180 architects working
in various constfruction firms in Malaysia. The questionnaire data was analysed using factor
analysis to narrow down the long list of factors (best practices) info a small number of
components. The results highlighted the best approaches in BIM process implementation in
green building design practices: (1) Selection of a well-trained and competent design team,
(2) Use of software with high interoperability to ensure exchange of accurate information,
(3) Development of a standard method for BIM process implementation in green building
design and (4) Timely identification of critical decision points. The research outcome will
enlighten construction professionals on the best practices in implementing the BIM process
in green building design, thereby allowing them to deliver building projects with high-
sustainability performance.
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INTRODUCTION

Green buildings are designed fo efficiently use energy, water and other resources;
improve occupants' health and productivity; reduce waste, pollution and
environmental degradation; significantly decrease operational and maintenance
costs; and promote harmony with local climates, fraditions and cultures (EPA, 2016).
Green building assessment tools (GBATs), such as the Malaysian Carbon Reduction
and Environmental Sustainability Tool (MyCREST), have been infroduced to assess
green building designs based on certain sustainability criteria. However, achieving
the overarching sustainability criteria of GBATs is riddled with issues related fo loss
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of information, exchange of inaccurate data and poor information exchange
(IE) synthesis (Zanni, Soetanto and Ruikar, 2017). However, the emergence of the
building information modelling (BIM) process has engendered a paradigm shift in
green building design practices. The BIM process ensures that green building data
is accurately exchanged by requiring diverse design teams to use multidomain BIM
software and building performance analysis (BPA) software with high interoperability
to design buildings with high-sustainability performance within the desired time and
budget (Al Hattab, 2021).

Despite its benefits, the BIM process implementation in green building design
practices remains underexplored in both academia and industry practice (Ohueri,
Enegbuma and Habil, 2020). Most studies on green BIM best practices focus on
software customisation and enhancement (Ohueri, Enegbuma and Kenley,
2018; Seghier, Ahmad and Lim, 2019; Xue et al., 2021). Arguably, BIM software
enhancement and appropriate use of information and communication technology
(ICT) will significantly enhance green building outcomes. However, in industry
practice, the proposed tools have not been adequately implemented due to the
lack of defined best practices in green building design (Ren and Zhang, 2021).
As stated by Wu et al. (2015), a structured process is needed for implementing
the BIM process in green building design. Therefore, this study aims to identify the
best practices in BIM process implementation in the early stages of green building
design. The research outcome will inform construction professionals about the
best practices to be adopted in implementing the BIM process in green building
design, thus ensuring the exchange of accurate building information and delivery
of building projects with high sustainability performance.

GREEN BUILDING DESIGN PRACTICES

Green building practices reduce buildings' impact on human health and the
environment via better siting, design, construction, operation, maintenance
and deconstruction (Orsi, Guillén-Guillamdn and Pellicer, 2020). The benefits of
green building design can be grouped into three major aspects in accordance
with the triple bottom line of sustainable development. First, the environmental
benefits include reduced carbon emissions, improved air and water quality,
low waste streams and conservation of natural resources. The second aspect
involves economic benefits, such as reductions in operating costs, improvement of
occupant productivity and optimisation of life cycle economic performance. The
third aspect is social benefits, which refer to improvements in occupant comfort
and health, aesthetic qualities and overall quality of life (Ohueri, Enegbuma and
Habil, 2020). Green buildings are designed on the basis of certain key principles,
including optimisation of site potential, efficient use of water and other resources
and reduced energy use and carbon emissions.

GBATs are established as sustainability metrics that provide insights info the
sustainability of a building throughout its life cycle and measure the environmental
performance of buildings to create a sustainable built environment. However,
Cole (2007) criticised GBATs, citing that they impede innovation by limiting
design alternatives and focusing on "points-chasing”; GBATs have a considerable
impact on ensuring that green building design adheres to sustainability indicators.
Several GBATs exist across the world, such as the Building Research Establishment
Environmental Assessment Method (BREEAM, UK), Leadership in Energy and
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Environmental Design (LEED, US), Green Standard for Energy and Environmental
Design (G-SEED, Korea), Green Mark (Singapore), Green Building Index (GBI,
Malaysia), Green Performance Assessment System (GreenPASS, Malaysia) and
MyCREST (Malaysia).

Apart from the established GBATs, scholars such as GhaffarianHoseini,
Berardi and Dahlan (2014), Lim et al. (2016), Ohueri, Enegbuma and Habil (2020)
and Azis (2021) have proposed several strategies for enhancing green building
design, construction, operation and maintenance. Nonetheless, the adoption of
green building design remains low due to its complex nature, resulting in poor IE
synthesis (Ohueri, Enegbuma and Habil, 2020). Additionally, there is a gap between
the simulated and actual operating sustainability performance of existing green
buildings (Zaid, Rad and Zainon, 2017). This is attributed to the lack of a coordinated
process required for diverse design teams to adopt multidomain BIM software and
BPA tools to deliver high-performance building projects.

BIM

BIM evolved from computer-aided design (CAD), where models have simple Xand Y
axes (2D). BIM is defined as a set of interacting policies, processes and technologies
generating a methodology to essentially manage building design data in a digital
format throughout a building's life cycle (Lu et al., 2017). BIM methodology is used in
project predesign: design visualisation, constructability reviews, design coordination
(3D), construction scheduling and sequencing (4D), quantity survey estimation (5D),
project life cycle information management (6D) and integration with sustainable
design practice (green BIM) (Construction Lifecycle, 2018). The BIM procedure
brings various stakeholders together to share, exiract and update information
from a project model. As stated by Succar (2009), BIM is implemented in building
design on the basis of three fields: of three fields: policy, fechnology and process.
The BIM technology field clusters players who specialise in developing software,
hardware, equipment and networking systems and the sofftware customisation and
enhancement necessary to increase efficiency, productivity and profitability of
architecture, engineering, construction and operation sectors (Chang and Hsieh,
2020). The BIM technology field is arguably more widely explored in BIM literature
compared with the BIM process field (Zanni, 2016).

The BIM process is grounded on established standards, such as the British
Standard BS 1192, which sets out the principles of BIM and Publicly Available
Specifications (PAS) 1192-2, which specifies the informatftion management
required for the delivery phase of construction projects using BIM (BSI, 2013). These
standards have been replaced by ISO 19650-1 (for organisation and digitisation
of building information and civil engineering works) and ISO 19650-2 (concepts fo
delivery phase of assets) (ISO, 2018). The BIM process field ensures that accurate
information is exchanged during the design of high-performance buildings. The BIM
process requires the establishment of BIM project execution planning guidelines
to outline the overall vision of a project along with implementation details for the
team to follow throughout the project (CIC, 2010). Furthermore, the BIM level of
development (LoD) that will be adopted in the project, which depends on the BIM
level of maturity of the design team, is clarified.
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Best Practices in BIM Process Implementation in Green Building Design

Synergising the BIM process and green building design practices enhances
collaborative design and performance optimisation (Atabay, Gurgun and Koc,
2020). Moreover, implementing the BIM process in green building design practices
enables a multidisciplinary design team to utilise existing technological enablers,
such as BIM software, BPA software and ICT, to strategically execute a project with
high sustainability performance (Zanni, Soetanto and Ruikar, 2017). However, the
BIM process and green building design practices are not adequately implemented
by design teams, leading to issues such as loss of information and exchange of
inaccurate information. According to Zanni (2016), collaborative BIM-based
sustainability analysis is not widely practiced in the industry despite its potential to
increase collaboration within design teams and coordination between structural,
envelope, mechanical, electrical and architectural systems. In the Malaysian
construction industry, BIM maturity remains between levels 0 and 1, which implies
that architects and other design teams still exchange information using the
conventional method (CIDB, 2016).

Therefore, this study reviews previous works to determine the best practices
in BIM process implementation in green building design. These practices are
highlighted in Table 1.

Table 1. Best practices in BIM process implementation in green building design

No. Best Practices (BP) Sources
BP 1: Critical Decision Points NBS (2019)
BP1.1 Critical decision points are identified on time.
BP1.2 Green building design process maps are
audited.
BP1.3 Sustainability criteria, metrics and benchmarks
are adequately defined.
BP1.4 Milestones of GBD process are identified and
redefined.
BP 2: Roles and Responsibilities Barnes and Davies (2014)
BP2.1 The roles and responsibilities of the design
team are defined.
BP2.2 The design team do not experience roles
fragmentation.
BP2.3 Project and team value is defined during the

identification of BIM goals and uses.

BP2.4 Tasks, deliverables and timescales are
adequately defined.

(Continued on next page)
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Table 1. Continued

No. Best Practices (BP) Sources
BP 3: Schedule of Services Zanni, Soetanto and Ruikar
BP3.1 The task of the design team is well defined (2017)
according to the sequence of schedule
adopted/adapted.
BP3.2 Sustainability information is accurately
exchanged.
BP3.3 Sustainability analysis is critically considered

during the concepft design.

BP3.4 Sustainability assessment is conducted for a
holistic design process.

BP 4: Integrating Sustainability (MyCREST) at the Initial Design  Ohueri et al. (2019) and

Stage CIDB (201¢)
BP4.1 MyCREST goals are quantified in the
employer's information requirements (EIR).
BP4.2 The BIM execution plan (BEP), is collaboratively
developed to address EIR.
BP4.3 The viability of the sustainability or (MyCREST)

targets is assessed to provide necessary
alternative suggestions.

BP4.4 The building regulations requirements for
sustainability is referenced.
BP 5: Competency and Training Hussain et al. (2020) and
. . Zanni (2016)
BPS.1 The design team have aftained BIM level 2
maturity.
BP5.2 The design tfeam have the competence
and prior experience in using BIM and BPA
software.
BP5.3 Construction firms have licenses for BIM and
BPA software.
BP5.4 The design team have adequate fraining to
execute BIM projects.
BP é: Institutional Support Waterhouse and Philp
BPé.1: Institutional organisations provide incentives. (2016)
BP6.2 Institutional regulations are used to meet
clients' demand.
BP6.3 Institutions provide mandatory policies for BIM
process.
BPé6.4 Malaysian institutions provide appropriate

support for BIM process.

(Continued on next page)

PENERBIT UNIVERSITI SAINS MALAYSIA/83



Chukwuka Christian Ohueri et al.

Table 1. Continued

No.

Best Practices (BP)

Sources

BP 7: BIM Process Execution (BPE) in Green Building Design

CIC (2010)

BP7.1 The information content level of details is
adequately developed.
BP7.2 Availability of BIM process which defines BIM
task.
BP7.3 The BIM standards to be adopted are
considered.
BP7.4 There is a structured method for BPE.
BP 8:ICT Poirier, Staub-French and
BP8.1 Online collaborative platforms like dropbox Forgues (2015)
are ufilised.
BP8.2 Availability of common data environment
(CDEs) with added functionalities.
BP8.3 Information management systems available.
BP8.4 Energy efficiency and management platform

available.

BP 9: Deliverables and Information Requirements

BP9.1

BP9.2

BP9.3

BP9.4

Defined design deliverables include alll
required information.

The contents and format of the BIM models
are defined.

BIM models are authored following BIM
standards.

The LoD and level of information (Lol) are
adequately defined.

Munir et al. (2020)

BP 10: Software and Interoperability

BP10.1
BP10.2

BP10.3
BP10.4

Variety of software packages are utilised.

Software that automatically generates
MyCREST/GBAT points is available.

Accredited software packages are used.

Software that has high interoperability are
utilised.

Harlacher (2016)

Table 1 highlights the best practices in BIM process implementation in green
building design. These include the selection of a well-trained and competent green
building design team. This is in line with Hussain et al. (2020), who found that it is
paramount to select a competent and technically trained design team to handle
the complexities of the green building design process effectively and efficiently.
As stated by Zanni (2016), a design team should be knowledgeable about the
basic concepts of green building design and it should have at least a BIM maturity
level 2. As specified in established BIM standards, such as BS EN ISO 19650 and
19650-2 (BSI 2013), all design teams must attain a BIM maturity level 2. This level
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involves a series of interconnected models and databases that promotes the
collaborative use of multidomain software to exchange and manage information
through a CDE in accordance with the LoD (Munir et al., 2020). Construction firms
should have licenses for BIM and BPA software and design teams should have
adequate training to execute BIM projects (Lu et al., 2017). Furthermore, roles and
responsibilities should be sufficiently defined in the contractual agreement/legal
tender.

Accordingto Wu andlssa (2015), sustainability objectives should be integrated
from the onset of green building design practice. Specifically, sustainability
objectives should be quantified in the EIR to ascertain their feasibility. MyCREST
is an ideal rating tool for green building design in tropical countries due to its
performance-based standards that link sustainability indicators to carbon emission
reduction criteria (Ohueri, Enegbuma and Habil, 2020). Moreover, a BEP ought to
be collaboratively developed to address the EIR. Passive design strategies should
be applied to maximise indoor environmental quality and minimise energy use and
carbon emissions (Zanni, 2016). In addition, the task of a design team should be well
defined according to the adopted sequence of schedules (Zanni, 2016). A variety
of software packages with high interoperability should be utilised to combine the
strengths of different tools (Lu et al., 2017). Software that can assess green building
design and automatically generate MyCREST/GBAT points should be available and
programs with high interoperability rates with other applications need to be used
(Ohueri et al., 2019).

A well-structured model should be developed for BIM processimplementation
in green building design practices. The use of CDEs with added functionalities is
pivotal for appropriate GBD implementation and information delivery (Zanni,
2016). Design deliverables should be defined according to the LoD and Lol to
facilitate critical decision-making (NBS, 2019). Institutional support is also needed
in implementing the BIM process in green building design practices (Ohueri,
Enegbuma and Habil, 2020). Identifying some standard practices in the literature,
this study adopts a quantitative research method to achieve the research aim,
which is to determine the best practices in BIM process implementation on the basis
of architects' insights.

METHODOLOGY

This study adopted the quantitative research approach of a questionnaire survey.
AccordingtoProti¢ (2021), the quantitative research method promotesthe objective
evaluation andstatistical analysis of collected data. Priorto the main data collection,
a pilot survey was conducted to test the reliability of the questionnaire. The average
Cronbach's alpha value for the 58 items in the pilot questionnaire was 0.88; the value
of each item of the pilot questionnaire was above 0.7, which implied that the items
were reliable and acceptable. According to Anaam et al. (2020), the consistency
scale used to denote minimum reliability in research of this nature is 0.7; thus, the
items were regarded as appropriate and credible. The main questionnaire consisted
of two sections. Section A consisted of four questions about the demographic
information of the respondents. Section B comprised five-point Likert scales
(1 = Strongly Disagree; 2 = Disagree; 3 = Neutral; 4 = Agree; 5 = Strongly Agree).
Moreover, section B consisted of 10 constructs/categories/variables that were
further broken down into 50 subvariables. These variables and subvariables were
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selected from prominent studies on BIM and green buildings, as discussed in the
previous section.

The research population is architects in the Malaysian construction industry.
As reported on the Board of Architects Malaysia's website, as of February 2021,
there are 2,318 registered architects in Malaysia. Hence, the sample size was
selected using the Krejcie and Morgan formula for calculating the sample size of
known populations. The Krejcie and Morgan formula/table is widely adopted by
researchers because it is straightforward, efficient and reliable compared with
other techniques (Bartlett, Kotrlik and Higgins, 2001). The formula for determining
the sample size of a known population size is shown in Equation 1.

Sample size (s) = (X2 NP (1-P))
(d? (N=1)+ X2 P (1-P)). Eq. 1

where

Required sample size,

X? = Table value of chi-square for 1 degree of freedom at the desired
confidence level, thatis, X2 = (1.96)% = (3.841),
N = Population size (2,318),

p = Population proportion (assumed to be 0.50 since this would provide the
maximum sample size) and
d = Degree of accuracy expressed as a proportion (0.05).

Therefore, the sample size is
(3.841 x (2,318) x (0.50) (1-0.50)

0.052 (2,318 1) + 3.841 x 0.50 (1 — 0.50)
2,226

6.725
330

A sample size of 330 was calculated using the Krejcie and Morgan formula.
Hence, the questionnaire was distributed electronically to 330 architects in
Malaysia to identify the best practices in implementing the BIM process in green
building design practices where 200 responses were recorded. However, only
180 questionnaires (60%) were accurately answered and thus used for the data
analysis. As reported by Profi¢ (2021), a survey response rate of 50% or higher should
be considered excellent in most circumstances.

Data was analysed using Statistical Package for the Social Sciences (SPSS)
(descriptive statistics) and exploratory factor analysis (EFA) to identify the significant
best practices. According to Finch (2020), EFA is useful in research for reducing the
number of variables, assessing multicollinearity among correlated factors, detecting
and evaluating construct unidimensionality, evaluating construct validity in surveys
and developing theoretical constructs.

Sample size (s)

ANALYSIS, DISCUSSION AND FINDINGS
This section presents the analysis and findings of the questionnaire survey. Section A

consisted of four questions used to investigate the architects' years of professional
experience, types of GBATs used for assessing green buildings and experience with
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the BIM process. The background information was analysed using SPSS (descriptive
statistics) and the outcome is represented in Figure 1.
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Figure 1. Background information of respondents

Figure 1 shows the demographic findings of the questionnaire survey. Over
60% of the respondents have been working in construction firms for more than two
decades. In total, 72% have participated in projects that pursued GBI certification,
while only 5% have worked on projects that pursued MyCREST certfification. This is in
line with CIDB (2016), which reported that most green buildings in Malaysia are GBI
certified because GBI is the most prominent system; MyCREST is new and only a few
projects are MyCREST cerfified. A fotal of 26% have participated in projects that
fully adopted BIM, but only 12% have BIM knowledge. This shows that BIM adoption
in Malaysia remains low. This result corresponds with CIDB (2016) and Enegbuma
(2016), who stated that construction firms in Malaysia remain in the infancy stage
in ferms of the executfion of the BIM process in construction projects. Thus, the
architects surveyed in this study are experienced and actively involved in green
building design practices.

Section B was used to investigate the best practices in BIM process
implementation in green building design. It consisted of 10 variables and 50
subvariables, as shown in Table 1. The variables are the best practices identified
from the literature review. However, only the results of the 10 main variables are
shown in Table 2 due to space limitations. They include "Critical decision points"
(BP 1), "Roles and responsibilities" (BP 2), "Schedule of services" (BP 3), "Integration
and quantification of sustainability from the onset" (BP 4), "Competency and
fraining" (BP 5), "Institutional support" (BP 6), "Structured model for BPE in green
building design" (BP 7), "ICT" (BP 8), "Deliverables and information requirements"”
(BP ?) and "Software and interoperability”" (BP 10). The weight of each best practice
was analysed using SPSS (descriptive statistics), as shown in Table 2.
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Table 2. Descriptive analysis of the best practice of BIM process implementation in
green building design

Code 1 2 3 4 5 Total No  Weight Mean Standard Rank

Deviation

BP 5 54 57 9 180 435 3.63 0.63 1

BP10 60 60 180 420 3.50 0.51 2
BP7 6 54 60 180 414 3.45 0.60 3
BP1 69 51 180 411 3.42 0.84 4
BP4 9 60 351 180 402 3.35 0.62 5
BP9 15 60 45 180 390 3.25 0.67 6
BP8 27 54 39 180 372 3.10 0.74 7
BPé 39 45 36 180 357 3.00 0.80 8
BP3 39 48 33 180 354 2.95 0.78 9

BP2 45 45 30 180 345 2.87 0.79 10

Table 2 shows the descriptive statistics of the best practices in BIM process
implementation in green building design, including the weight, mean and
standard deviation (SD). Based on the five-point Likert scale used to structure the
questionnaire, best practices that have a mean value of less than 3 are not critical
to BIM process implementation in green building design practices in the Malaysian
context. Thus, they are not considered significant best practices in BIM-enabled
green building design. Variables with a mean value of more than 3 are deemed
best practices.

The "Competency and training" (BP 5) variable, with a mean value of 3.63, is
ranked as the most significant best practice inimplementing the BIM processin green
building design practices. This is in line with Hussain et al. (2020), who stated that a
competent and technically frained design team should be selected to handle the
complexities and relevant green considerations effectively and efficiently during
the green building design process. As stated by Zanni (2016), a design team should
be knowledgeable about the basic concepts of green building design and should
have a BIM maturity level of at least 2, as stated in BIM standards, as this facilitates
the collaboration of the design team in a CDE. "Software and interoperability"
(BP 10), with a mean value of 3.50, is ranked as the second most significant best
practice in BIM-enabled green building design. This corresponds with Harlacher
(2016), who concluded that BIM enablers, such as software with high interoperability,
should be used to ensure the exchange of accurate information. Moreover,
construction firms ought to have licenses for BIM and BPA software (Lu et al., 2017).

The "Structured model for BPE in green building design" (BP 7), with a mean
value of 3.45, is ranked the third most significant best practice in BIM process
implementation in green building design. This agrees with Ohueri, Enegbuma
and Habil (2020), who stated that structuring a standard model that enables a
multidisciplinary design team to utilise multidomain software for accurate IE will
enhance green building adoption. The fourth most significant best practice in BIM
process implementation in green building design is "Critical decision points" (BP 1),
with a mean value of 3.42. According fo NBS (2019) and Lim et al. (2016), identifying
critical decision points in green building design practices saves considerable time
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and money while enhancing sustainable building design performance. The other
variables are also significant except for "Roles and responsibilities” (BP 2) and
schedule of services (BP 3), whose mean values are less than 3. EFA was conducted
to further elucidate the best practices in BIM-enabled green building design, as
shown in Table 3.

Table 3. EFA of the best practice in BIM process implementation in green building

design
Best Practices
(BP) 1 2 3 4 5 [ 7 8
BP1.1 0.971
Competency  BP1.2 0.946
and Training BP1.3 0.848
BP1.4 0.797
BP4.1 0.978
Software and  BP4.2 0.936
Interoperability BP4.3 0.837
BP4.4 0.833
BP5.1 0.952
BP5.2 0.931
BPE BP5.3 0.859
BP5.4 0.719
BP6.1 0.932
Critical BP6.2 0.861
Decision Points  BP6.3 0.834
BP6.4 0.799
BP7.1 0.875
MyCREST Initial  BP7.2 0.867
Briefing BP7.3 0.824
BP7.4 0.775
Deliverables BP8.1 0.946
and BP8.2 0.823
Information BP8.3 0.711
Requirements  BP8.4 0.628
BP9.1 0.962
BP9.2 0.798
ICT BP9.3 0.797
BP9.4 0.695
BP10.1 0.906
Institutional BP10.2 0.849
Support BP10.3 0.742
BP10.4 0.731

Table 3 shows the EFA conducted on the variables and subvariables of the
qguestionnaire. In accordance with previous research techniques, factor extraction
was conducted for all items in the research instrument with the specifications in
the following order: "Maximum likelihood exfraction, Promax rotation, threshold for
factor extraction of Eigen value > 1, items with cross-loadings (loadings on two or
more factors) of < 0.6 were dropped and items with a factor loading of less than
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0.6 on any factor were dropped" (Hair et al., 2014). As a result, two main variables
with mean values less than 3 were eliminated: "Schedule of services" (BP 3) and
"Roles and responsibilities” (BP 2). These eliminated factors have low factor loading
values that were below the acceptable threshold of 0.6 (Hair et al., 2014). Although
Zanni (2017) and Barnes and Davies (2014) stated that schedule of services and
roles and responsibilities are best practices in executing the BIM process in green
building design, the current study shows otherwise. In the Malaysian context, the
definition of roles and schedule of services are applied using a bespoke approach;
they do not affect BIM process implementation in green building design. The
EFA results correspond with the descriptive stafistics in that they both eliminate
the two insignificant best practice variables. Thus, this verifies the best practices
established in the first analysis. The variables (best practices) and subvariables
within the acceptable threshold of EPA, as shown in Table 3, ought to be strictly
implemented to ensure the exchange of accurate information during the process
of BIM implementation in green building design practices, thereby enhancing the
sustainability performance of buildings and enabling clients to save money.

CONCLUSION

Embedding GBATs, such as MyCREST, info green building design practices remains
difficult in the construction industry. The multifaceted nature of the BIM process
adds dimensions of complexity to green building design, which hinders design
teams from fully adopting the BIM process in green building design practices.
However, construction firms that have succeeded in synergising BIM and green
building design practices ascertain that green BIM can enhance IE synthesis,
improve project outcomes and facilitate the accomplishment of established
sustainability goals. Thus, this study investigated the best practices in implementing
the BIM process in green building design practices. Such implementation will allow
a multidisciplinary design team to adequately implement the BIM process in green
building design to achieve a project's sustainability objectives within the desired
fime and cost. A questionnaire was used to survey architects and the findings
showed the best practices that are critical to BIM process implementation in green
building design. These best approaches are: (1) Selection of a well-trained and
competent design team, (2) Use of software with high interoperability to ensure
exchange of accurate information, (3) Development of a standard method for
BIM process implementation in green building design and (4) Timely identification
of critical decision points. The outcome of this study will enlighten construction
professionals on the best practices to be adopted in implementing the BIM process
in green building design practices to ensure the exchange of accurate information
and deliver building projects with high sustainability performance.
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