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Summary 

Throughout the world, all the green building material assessment systems mainly mark 
their focus on the performance of the building material. Since the trend of pursuing a more 
sustainable and healthy building environment is so vivid, and the methodology and its 
application of Greenhouse Gas inventory are getting mature, there shall be a more 
comprehensive mean to assess the building material in both performance and environmental 
impact.  

This research attempts to integrate the existing Green Building Material (GBM) 
assessment system in Taiwan with the mechanism of product carbon footprint inventory. By 
means of reviewing the four categories of GBM system, which are ecologic GBM, low- 
-emission healthy GBM, high-performance GBM and recycling GBM, and also probing into 
the product life cycle and industrial ecology of building materials in Taiwan, this research 
comes out with a master plan for upgrading Taiwan’s GBM assessment system. Using the 
concept of eco-efficiency model and chart analysis, this research interprets the new 
assessment method in the form of a mathematics fraction, which the molecular is the benefit 
to users (performance and quality factors of building materials) and the denominator is the 
load to the environment (factor of material’s life-cycle-based carbon emission.)  

The emphasis of this research is to find an executable method for evaluating the 
environmental impact of building materials on the base of Taiwan’s original GBM system. 
The methodology could also be implemented to GBM system of other countries. 
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1 Introduction 

1.1 Environmental product evaluation and labeling system 

Since the first environmental label for products, Blue Angel, was published in Germany in 
1977, more than 20 environmental labels have been declared around the world, including 
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Eco-Mark in Japan, Nordic Swan in Northern Europe. Responding to the issues of human’s 
health, most of the environmental product evaluation systems were designed to restrain 
mainly the elements which could jeopardize people’s health like formaldehyde, TVOC and 
benzene. In other words, the existing evaluation systems are short of clean-cut assessment 
methodology and norm for the environment, the environment of the Earth.  

1.1.1 Green Building Material Label system in Taiwan 
The Green Building Material Label (GBML) system in Taiwan has been announced in 2004 
and has been executed for eight years. Unlike other environmental labels around the world, 
it is an assessment system particularly designed for building material and construction 
components. This system separates building materials into four different groups for 
evaluation, which are ecological, low-emission healthy, high-performance and recycling. 
The evaluation process is divided into two phases. Building materials have to first pass the 
evaluation of phase one for universal standards and restricts such as no radiation detected 
and no restricted chemicals. And then get into the phase two for testing with criteria of each 
group. For example, a sound-absorbing material needs to be tested for its αw value and the 
values needs to no less than 0.8 so that it can be approved as a high-performance green 
building material in Taiwan. 

1.1.2 Carbon foot print inventory of building material  
Due to the peril situation of global warming and its connection to the combustion of fossil 
fuel and carbon dioxide emission, Taiwan’s government attempts to quantitate and reduce 
the emission of carbon dioxide from the field of architecture and building construction 
industry, which consume more than one-third of total energy of this country. Building 
material is the root of building construction; in other words, controlling the carbon 
footprint of building material and its manufacturing process would be the key to the 
reduction of carbon emission in building industry. 

1.1.3 Upgrading the existing GBML system in Taiwan  
The existing GBML system already has clear announcement that all the approved building 
materials have to be no impact to the environment. However, there has been no quantitive 
criterion on the checking list. The development of carbon footprint inventory offers 
a useable tool to  draw the line. The integration of product carbon footprint inventory could 
upgrade the existing GBML system and make it a more comprehensive evaluation tool. In 
this research, the goal is to take the carbon footprint inventory of building materials into 
concern and draw the outline of the master plan for the GBML system.  

2 Methodology 

This research is composed with two sections. With the guideline of PAS 2050:2011 
published by British Standards Institution and the inventory data directly from the building 
material manufacturers, this research attempted to build up a basic carbon footprint database 
for Taiwan’s building materials. Materials for both Cradle-to-Gate and Cradle-to-Grave 
inventory scopes were selected in this research. By conducting carbon footprint inventory of 
building materials with Life Cycle Assessment(LCA) software SimaPro 7.2, this research is 
able to analyze the carbon footprint of the building material in each phase of its life cycle. 
And then with comparison between different building materials, due to the character of 
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building materials and current regulation for inventory boundary setup, the research 
discovered that two relevant points (Fig. 1). 

1. There would be no carbon emissions in use phase. 
2. Material with less treatment and process during manufacture phase will have 

lower portion of carbon footprint in disposal phase. 

 
Fig. 1 LCA carbon footprint for different building materials 

In the other section of this research, the model of eco-efficiency was introduced to the 
GBML system as a bridge to connect the existing evaluation system and carbon footprint 
inventory. The integration results in the form of a mathematics fraction, which the 
molecular is the benefit to users (performance and quality factors of building materials) 
and the denominator is the load to the environment (factor of material’s life-cycle-based 
carbon emission.) The evaluation elements listed as the molecular are adopted from the 
existing GBML system while the elements listed as the denominator is the data of carbon 
footprint inventory (Fig. 2).  

 
Fig. 2 Eco-efficiency model of GBML system 

 
Fig. 3 Concept drawing of 

integrated GBML classification 

http://tw.dictionary.yahoo.com/dictionary?p=RELAVENT
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For quite a long time, there has been a battle between quality and environmental impact. In 
most of the cases, refining the products means more processes and treatments; in other 
words, it means consuming more energy and producing more waste. However, as 
a evaluation system, to help the industry and its manufacturers develop high quality 
products is as important as to skim away those with low profiles. That’s how this integrated 
GBML eco-efficiency model become valuable since it takes both quality and environmental 
impact into concern. Manufacturers who consume more electricity to refine its products will 
get credits for its high performance at the molecular portion. And the credits could be used 
to balance the increase of the denominator resulting from the carbon footprint of the 
electricity. As it should be, the ultimate goal is to minimize the denominator and to 
maximize the molecular which make the building material good and green (Fig. 3).   

3 Conclusions 

In the one hand, carbon footprint inventory helps the manufacturer analyze the 
environmental impact of its products while in the other hand, it help the government to 
refine the evaluation system. From the analyzable data of carbon emission through LCA, 
the manufacturer would be easily target the manufacturing process with higher carbon 
emission and then make adjustment and improvement right onto the targeted spot.  

With the eco-efficiency model integrated into the existing GBML system, it could be 
the first evaluation system in the world to not only takes care of hazards to people’s health 
but also the risks to the environment. And it also has the potential to stimulate the 
manufacturers and the whole building material industry to either reduce the carbon 
emission or improve the quality and performance of their products, so that their products 
can get a higher score in the evaluation system. 

Acknowledgement  

This research was sponsored by Architecture and Building Research Institute, Ministry of 
Interior, Government of Taiwan. 

References  

[1] Architecture and Building Research Institute. Green Building Material Evaluation 
Handbook, 2011.  

[2] British Standards Institute, PAS 2050:2011 Specification for the assessment of the 
life cycle greenhouse gas emissions of goods and services, 2011. 

[3] Crawford ,Robert., Life Cycle Assessment in the Built Environment,Routledge, 2011. 

[4] Wackernagel, M. and Rees, W.E., Our Ecological Footprint – Reducing Human 
Impact on the Earth. New Society Publishers Gabriola Island, B.C., Canada., 1996. 


	Summary
	Keywords: green building material, carbon footprint, carbon inventory, eco-efficiency

	1 Introduction
	1.1 Environmental product evaluation and labeling system
	1.1.1 Green Building Material Label system in Taiwan
	1.1.2 Carbon foot print inventory of building material 
	1.1.3 Upgrading the existing GBML system in Taiwan 


	2 Methodology
	3 Conclusions
	Acknowledgement 
	References 


