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Abstract: 

The construction industry of today is undergoing a 
rapid change. The players of the industry such as the 
designers, engineers, architects, builders, occupants 
etc. are no longer content with only a traditional 
approach to buildings and their basic features. 
Nowadays, many are looking more closely into the 
sustainable construction and operation of buildings, 
which started with the introduction of the Building 
Research Establishment Environmental Assessment 
Methodology (BREEAM) rating system in 1990. The 
concept of sustainable construction and operation 
brings in a lot of aspects that traditional methods do 
not take into account. The concept includes an idea 
of “designing for green” that means improving the 
carbon footprint of a building. Sustainable 
construction and operation include many 
quantifiable aspects of building design, construction 
and operation, such as energy, lighting, ventilation, 
alternate heating and cooling sources, efficiency of 
material and resource use and reuse. Since the 
sustainability issues and the need for systems that 
include benchmark criteria for analysing building 
performance became of more concern, the building 
energy rating tools became indispensable.  
Currently, there are more than 400 registered 
building software rating systems worldwide. 
However, only a few have lived up to the level of 
being used for sustainable development.   

During the last several decades, many energy 
simulation tools have been developed and tested in 
conjunction with the Building Information Modelling 
(BIM) tools. Some of those computational tools have 
the capacity of sketching the 3D geometry of 
buildings and performing their energy simulation 
However, the use of the computational tools depends 
on the level of accuracy the user is aiming for.  Many 
users are of the opinion that it is always better to 
model a building in a comprehensive BIM tool (e.g. 
Revit, ArchiCAD), import this model to an energy 
analysis program and perform simulations in order 
to obtain results, such as energy loads, daylighting 
schemes and ventilation conditions of the modelled 
building. However, sometimes many of the vital 

features of the model are lost during the 
import/export operations. Thus, there is an 
alternative solution available within one 
computational tool (e.g. ArchiCAD and Eco designer 
Star), where the BIM model is directly converted in a 
Building Energy Model (BEM). Designers, who are 
comfortable with using a combined BIM and BEM 
tool, prefer it over a standalone BIM tool and energy 
simulation engine, since it ensures the compatibility 
of all building element definitions during the 
simulation. On the other hand, users supporting the 
separate BIM and BEM tools (i.e. using import 
processes such as IFC/gbXML export) may argue 
that the features offered by the separate simulation 
tools are far more detailed and elaborate than a 
single tool performing all the operations.  

This research describes and compares some 
mainstream green building assessment tools, 
including Leadership in Energy and Environmental 
Design (LEED), BREEAM, SB (Sustainable 
Building) Tool, Comprehensive Assessment System 
for Built Environment Efficiency (CASBEE), HK-
BEAM (Hong Kong – Building Energy Assessment 
Method), Green Globes, Passive House Planning 
Package (PHPP), Dwelling Energy Assessment 
Procedure (DEAP), Non Domestic Energy 
Assessment Procedure (NEAP), and GB (Green 
Building) Challenge. Moreover, the study analyses 
some BIM and BEM programs (e.g. eQuest, 
ECOTECT, IES/VE, EnergyPlus, BEopt and Vasari) 
based on usability, interoperability, intelligence, 
process adaptability, and accuracy. Finally, the 
study seeks to test various combinations of rating 
tools, BIM and BEM programs in order to achieve 
their optimum performance. The research will 
develop a framework and, eventually, a tool that will 
be an amalgamation of the outputs generated from 
the study of all the systems investigated. 


