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Abstract  
As the world becomes more digitally advanced, Building Information Modeling (BIM) comes into play 
as a tool to be used in achieving Sustainable Architecture designs. This paper seeks to evaluate 
students' perception of the use of Building Information Modeling (BIM) in the area of achieving 
Sustainable architecture designs in Nigeria. For this purpose, a survey was conducted in schools of 
Architecture; in Covenant University, a leading private university in Nigeria and in the University of 
Lagos, a prominent Federal University in Nigeria. The results revealed that only few Building 
Information Modeling (BIM) software were known by students. However, most of the use was 
restricted to architectural design activities like drafting and 3D visualization with very few students who 
were aware of how useful Building Information Modeling (BIM) is in achieving Sustainable Architecture 
designs. It was recommended that more attention be given to the digital education of architecture 
students to encourage the use of Building Information Modeling (BIM) to achieve Sustainable 
architecture design. 
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1 INTRODUCTION  
The term sustainability has become a mantra majorly in the academic world and of course, in the 
larger society and the Architecture community is not left out of this. The most effective decisions 
related with sustainable design of a building facility are made in the early design and preconstruction 
stages. Traditional CAD planning environments, however, do not support the possibility of such early 
decisions. Several approaches and technologies have been developed to ensure that architectural 
designs meets the targets for timely energy efficient buildings. These goals have given birth to 
architectural designs that are sustainable and the use of Building information modelling to better 
handle the cumbersome process of analysing the buildings’ impact on man and his environment. 

It has been noticed that there is a gap between the need for providing sustainable architectural design 
and the utilization of BIM; a feature that has not only moved architectural designs from the paper 
based visual to a collaborative digital approach but also facilitates building analysis and evaluation of 
performance, in achieving or providing sustainable architectural designs. It has been observed in our 
immediate environment that the students of Architecture are not fully aware of the possibilities of using 
BIM, especially in achieving Sustainable Architecture design. 

This research is important in evaluating the students’ perception of the use of BIM for Sustainable 
Architectural design and inferring reasons for results as drawn out from survey. This study is needed 
to show professionals in academics who teach Architecture students how much students know about 
the usage BIM for Sustainable Architecture Design and in turn enable them make informed decisions 
on the education of Architecture students and the design of future curriculum for improved results. 
This is so that in the long run, the increased use of BIM for Sustainable Architecture design will help to 
produce better designers, Architects and Professionals. 

2 LITERATURE REVIEW 
The terms that have been used to describe the word “sustainability” include: Green, Eco-friendly, and 
environmentally friendly. The term above is equally among individuals and professionals other than 
architects. Sustainable architecture is architecture that seeks to reduce the negative environmental 
impact of buildings by efficiency and absolute moderation in the use of materials, energy, and 
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development space. Sustainable architecture uses an active approach to energy and ecological 
conservation in the design of the built environment (Namir, 2013) 

A Building Information Model represents the building as an integrated database of coordinated 
information. (Krygiel and Nies, 2008) indicated that BIM can aid in the following aspects of sustainable 
design. 

• Building orientation (to select the best building orientation that results in minimum energy costs) 

• Building massing (to analyze building form and optimize the building envelope) 

• Daylighting analysis 

• Water harvesting (to reduce water needs in a building) 

• Energy modeling (to reduce energy needs and analyze renewable energy options such as solar 
energy) 

• Sustainable materials (to reduce material needs and to use recycled materials) 

The most sophisticated of these tools deliver continuous and immediate feedback on a far greater 
range of characteristics than conventional design tools. Material quantities and properties, energy 
performance, lighting quality, site disturbance, and what-if comparisons between new construction and 
renovation are some types of information that are easily available from these tools. This approach to 
building design is so different from using conventional CAD software that the industry has a new name 
for it: building information modeling (BIM). As building growth intersects with environmental concerns 
and the rising cost of energy, a growing field within building design has emerged - sustainable design, 
the practice of designing, constructing, and operating buildings in a manner that minimizes their 
environmental impact.  

Building information modeling is an innovative approach to building design, construction, and 
management that was introduced by Autodesk in 2002. It is characterized by the continuous and 
immediate availability of project design scope, schedule, and cost information that is high- quality, 
consistent and reliable. (Autodesk, 2008) 

Building Information Modeling facilitates complex processes and analyses that were previously too 
laborious or expensive to perform. The known and widely accepted traditional physical models and 
drawings in evaluating building performance based on the graphic representations of what would 
ordinarily be done by conventional CAD or object-CAD solutions requires a great deal of human 
intervention and interpretation. Invariably, this renders the analyses too costly and/or time-consuming.  

3 METHODOLOGY 
From the research problem, it was deduced that it is necessary for students to have a good 
understanding of the use of BIM for Sustainable Architecture and employ it in their design. This 
research explores and evaluates means of use and levels of usage as well. The students that were 
considered were those that actively make use of BIM in their design studio classes (that is 300 level 
and 400 level classes in the undergraduate level as well as the post graduate level students) 

For a proper survey, Out of only 6 accredited schools of Architecture in South Western Nigeria; two 
schools of Architecture were selected in two leading Universities. Covenant University, a renowned 
privately-owned University and University of Lagos, a prominent Federal-owned university. These 
schools were selected because they are reputable schools of the six (6) accredited schools of 
architecture in Southwestern Nigeria, with at least five (5) years of unshaken accreditation. 

The Department of Architecture of Covenant University with 218students and Department of 
Architecture for University of Lagos with 300 students. The Sample size is 50% of the population. 
109students in Covenant University and 150 students in University of Lagos. The participants of the 
survey were randomly selected out of the population available as at when the field work was 
conducted. The Data collection instrument used is Questionnaire whose results were analyzed with 
IBM SPSS.  

4 RESULTS 
The survey was taken for more accurate evaluation of the perceptions of use of BIM for sustainable 
Architecture design. The sample population consists of the higher level student populace of the 
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Department of Architecture for University of Lagos in Lagos State and the higher level student 
populace of the Department of Architecture for Covenant University, Ota.  

There was Covenant University’s department of Architecture. A Private-owned university; Located in 
Ota, Ogun State, Nigeria. The concerned participants in the department consists of 218 people out of 
which 102 participated in the survey. There was also the University of Lagos’ department of 
Architecture. A Federal-owned university; Located in Ota, Ogun State, Nigeria. The concerned 
participants in the department consists of 300 people out of which 90 people who were around at the 
period of survey; participated in the survey.  

4.1 About the participants 
For the survey, 2.1% were in 200 and 7.8%in 300 level to evaluate perceptions in lower classes 41.1% 
were selected in 400 level and a total of 49% for the post graduate classes. 

Table 1.  Results of survey. 

ENQUIRY MADE DATA COLLECTED 
Number of participants level Frequency Percentage 

200 4 2.1 

300 15 7.8 

400 79 41.1 
Post Graduate 94 49.0 

 Total 192 100.0 

General evaluation of 
usage of some BIM 
software by participants. 

Software Frequency Percentage 
Revit Architecture 187 97.4 

Maya 5 2.6 

ArchiCAD 39 20.3 

Bentley 0 0 

3DMax 49 25.5 
Rhino 8 4.2 

Autodesk Naviswork 6 3.1 

Graphisoft ArchCAD 8 25.5 

Duration of use of BIM 
software 

Duration Frequency Percentage 
Less than 1 year 21 10.9 

1-2 years 64 33.3 

3-4 years 66 34.4 

Above 4 years 41 21.4 
 Total 192 100 

Progress Level of use of 
BIM software 

Level Frequency Percentage 
Beginner 21 10.9 

Intermediate 134 70.3 

Advanced 37 18.98 

Total 192 100 

Participants awareness of 
use of BIM software for 
achieving sustainable 
architecture design 

valid Frequency Percentage 
Yes 170 88.8 

No 7 3.6 

Uncertain 15 7.8 

Total 192 100 
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Activities participants use 
BIM for. 

Activity Frequency Percentage 
Drafting 153 79.7 

3D Visualization 162 84.4 

Evaluation Of Lighting Adequacy 38 19.85 

Coordination of Construction Document 61 31.8 
Heat analysis 13 6.8 

Usage of the concept of 
sustainability in design. 

valid Frequency Percentage 
Yes 163 84.9 

No 12 6.3 

Uncertain 16 8.3 

Total 192 100 

Importance of attaining 
sustainable architectural  
Designs to the 
participants 
 

valid Frequency Percentage 
Not important at all 1 0.5 

Quite important 1 0.5 

Uncertain 34 17.5 

Important 72 37.5 

Very important 79 41.1 

Total 192 100 

Usage of some BIM tools 
created for sustainable 
architectural design. 
 

Some BIM tool Frequency Percentage 
Autodesk Ecotect Analysis 43 22.4 

AUTODESK GREEN BUILDING STUDIO 11 5.7 
GRAPHISOFT ECODESIGNER 7 3.6 

IES SOLUTIONS VIRTUAL ENVIRONMENT VE-PRO 4 2 
BENTLEY TAS SIMULATOR 3 1.56 

3DS MAX DESIGN 47 24.47 
EQUES 6 3.125 

AUTODESK REVIT 156 81.25 

Importance of attaining 
sustainable architectural  
Designs with BIM to 
participants. 
 

Valid Frequency Percentage 
Not important at all 1 0.5 

Quite important 33.2 17.3 

Uncertain 7 3.6 

Important 72 37.5 

Very important 79 41.1 

Total 192 100 

PARICIPANTS’ 
FAMILIARITY WITH 
SOME SUSTAINABILITY 
CHECKS  
WITH BIM. 
 

Valid Frequency Percentage 
Energy Analysis 55 28.6 

Daylight integration/lighting analysis 79 41.7 

Cost estimation 48 25 

Site utilization planning 62 32.3 

Leed evaluation 17 8.9 

Structural analysis 51 26.6 

3d coordination 78 40.6 

Design review 45 23.4 

Modelling (space allocation and specification) 134 69.8 
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5 CONCLUSIONS 
Technologically based methods of creating lasting solutions to environmental, health and social issues 
caused by unsustainable Buildings resulted in the creation and use of BIM for sustainability. This 
research titled ‘Students’ perception of use of BIM for Sustainable Architectural design’ sought to 
explore BIM, Sustainable Architecture, their relationship and the students’ perception of the use. 
Cutting across their knowledge, understanding and usage of the concept and what it entails. 

5.1 Summary 
This study has identified the perception of students of the use of BIM for sustainable architectural 
designs, looking into a renowned Private University and a prominent Federal University. The use of 
BIM has spread into various areas in design and construction, and very importantly, in achieving 
designs of sustainable buildings. This research has uncovered the level of the knowledge of BIM 
softwares for sustainable architectural design among Architecture students. 

5.2 Findings 
The students are aware of the existence of Building Information Modelling as a software with 89.1% of 
them who have been using it for over one year and only 10.9% as users who have been using BIM for 
under a year, this 10.9% categorized them as beginners and of the 89.1%; 70.3% as intermediate 
users and 18.8 % as advanced users. However, from the survey conducted, it was inferred that 88.8% 
of the students were aware of the softwares available for sustainable architecture of which Revit had 
the highest usage rate of 97.4% followed by 3Dmax and Archicad with 25.5% and 20.3% respectively 
while the other softwares have usage rate less than 20% of the students. 

The students were already using some of the softwares for activities like drafting with 79.7% of the 
students and 3D visualization with 84.4% of the students which were the most activities carried out. 
78.6% of the students considered achieving sustainable architecture with BIM important with an 
average of only 33% of the students actually aware of the sustainability checks that could be carried 
out using BIM. 

5.3 Recommendations 
A more extensive study into the uses of BIM especially tending towards the concept of sustainable 
Architectural design should become a norm. In this technologically advanced age, the advent of BIM 
has brought up a more futuristic and simpler approach to achieving lasting solutions to ecological 
crises that may arise as a result of not providing sustainable Architecture. More focus should be given 
to the digital education of Architecture students.  

5.4 Conclusion 
It can be concluded that BIM is a necessary tool for the advancement of Architectural practice 
especially in achieving sustainable design. However, many Architecture students do not know about 
the full extent of its use. Therefore, it is necessary to fully educate Architecture students on it and 
encourage the maximization of it for achieving sustainable designs. 
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