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Abstract. With the continuous development of China's economy, the energy-efficient building
and green building initiative of China has increasingly become the concern of people at home
and abroad, inside and outside the industry. Firstly, this paper analyses and compares the
application background of two green certification systems, LEED in the United States and
GBES in China. Then, we study the annual number, regional distribution, level distribution and
regional distribution of professional certification personnel of GBES and LEED certification
programs. The results show that the number of green certification projects in China is
increasing rapidly yearly, but there are some regional differences. The overall certification
level is 2 star (gold level), and there's no match for the green program for the less qualified
professional. Based on the above situation, this paper puts forward corresponding development
suggestions. Firstly, on the basis of policy and financial support, the comprehensive
development of green certification programs will be gradually promoted from the developed
regions to the developing regions and from the south to the north. Secondly, we should
promote the development of two-star (gold) certification programs with moderate incremental
costs and good ecological benefits. Finally, it is necessary to fully introduce and increase the
number of professional certification personnel and consulting agencies of certification.

1. Introduction

With the decreasing labefaction of our environment, the useable fresh water is facing pollution and
becoming the exhausted in the large-scale, the amount of energy consumed is increasing, and the
amount of CO2 emitted into the atmosphere every year is growing at a higher ratel'. Facing the great
pressure of environment, energy and resources green building has become the focus of attention of the
international community. According to the research data, about 50% of the world's resources are used
for buildings, and 50% of the solid waste generated is also from buildings. Buildings and construction-
related energy consumption (such as cement, steel, glass and other building materials industry energy
consumption) accounted for 46.7% of the world's total energy consumption. About 40% of the world's
CO2 emissions come from buildings®~'.

Making great efforts to promote green building development is one of the most effective ways to
relieve the pressure of environment, resources and energy at present!”.Since the 20th century, many
countries and regions have vigorously developed green building certification system in order to
promote the rapid development of green building. For example: Britain put forward

Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
BY of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.

Published under licence by IOP Publishing Ltd 1


http://creativecommons.org/licenses/by/3.0

ICCAE 2018 I0P Publishing
IOP Conf. Series: Earth and Environmental Science 233 (2019) 052036  doi:10.1088/1755-1315/233/5/052036

BREEAM(Building Research Establishment’s Environmental Assessment Method)in 1990, LEED
1.0(The Leadership in Energy and Environmental Design Green Building Rating System)version
proposed by the US in 1998, Japan put forward CASBEE(Comprehensive Assessment System for
Building Environmental Efficiency ) in 2001. GREEN STAR was proposed by Australia in 2003.
Altand an Nguyen® point out the American LEED standard is relatively perfect, and it is one of the
most advanced and practical green building certification scoring systems in the world.

The existing stock of buildings in China is large, while many new building are being built. The
pressure on China's development is far greater than that of developed countries in terms of
environment, energy and resources. According to statistics, cement and steel are important production
resources, while China consumes 40% of the world's cement and steel every year.Energy consumption
in China is about 15% higher than that in developed countries. China's carbon emissions are basically
synchronized with the world, while 40% of CO2 emissions come from buildings'®’.

Faced with the deterioration of ecological environment and the rapid development of construction
industry, in 2006, China proposed GBES(Green Building Evaluation System)which is widely
applicable to all kinds of buildings based on LEED and other standards of the United States. The
standard is set up to actively promote the development of green buildings in China and alleviate the
deterioration of the ecological environment. It is based on the life cycle of building, through multi-
level and multi-objective comprehensive evaluation of green building national standards, specifically
defined the connotation of China's green building, technical specifications and evaluation standards®..

At present, the two most widely used green building certification systems in China are LEED and
GBES. Based on the analysis of GBES and LEED certification systems, this paper analyzes the status
quo of LEED and GBES certification projects, discusses the development of green certification
projects and puts forward some suggestions for the development of green certification projects in order
to further promote the development of green certification projects in China.

2. Analysis of LEED and GBES green certification system

Through the analysis of LEED and GBES certification system, it is easy to understand their evaluation
contenr, clear the appropriate relationship between the two certification levels, and provide a
theoretical basis for statistical analysis of the development status of green certification projects.

2.1. LEED and GBES evaluation contents

LEED includes LEED-NC (applies to new buildings), LEED-CS (applies to owners and tenants to
develop together), LEED-Cl(applies to interior decoration of commercial buildings), LEED-
ND(applies to community development),LEED-EB(applies to existing building operation
management), LEED-FOR SCHOOLS and many other sub evaluation systems. The core and most
commonly used evaluation contents in LEED-NC include 6 aspects: (Dsustainable site, @utilization
efficiency of water resources,@atmosphere and energy, @m aterials and resources utilization,®
indoor environment quality,®design and innovation.

GBES includes two sub-evaluation systems ,one is GBES RB(applies to residential construction)
the other one is GBES PB(applies to public buildings). GBES RB has the most extensive application,
including six aspects: (Dconservation and outdoor environment,@water conservation and utilization
of water resources,®energy conservation and energy utilization,@material saving and utilization,®
indoor environment quality, ®operations management.

GBES is mainly drawn from LEED and combined with China's national conditions. GBES is
similar to LEED, for example: the evaluation contents 1)—®) of GBES RB are similar to those of
LEED-NC, but GBES_RB and LEED_NC are different in the evaluation contents 6. LEED-NC is
design and innovation, and GBES RB is operation management in China. In contrast, China's
GBES_RB reflects the building life cycle assessment, covering the operation and management stage
after the completion of the project.
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2.2. Approximate relationship between LEED and GBES certification level

The common point of the two systems of LEED and GBES is to evaluate and authenticated by using
the grading evaluation method. The difference between them is that LEED is a four-level certification
system that is divided into certification, silver, gold and platinum, while GBES is a three-level
certification system that is divided into one star, two star and three star. The analysis shows that the
overall level of one-star GBES is between the LEED certification level and the silver level. The
overall level of two-star GBES is similar to the LEED gold level, and the three-star GBES is similar to
the platinum level.

3. Development status of green certification projects in China

By analyzing the annual number, regional distribution and level distribution of LEED and GBES
certification projects in China, it is easy to understand the development status of green certification
projects in China, and to clarify the development status of green building certification projects in
China, and help to put forward corresponding development proposals! ",

3.1. Current status of China's GBES certification program

GBES was officially promulgated in China in 2006, and the certification system was officially
implemented in 2008. According to statistics, by the beginning of 2012, there had been 353 projects
accredited by GBES. From the beginning of 2012 to the end of 2013, 660 construction projects in
China were approved by GBES. Limited to statistical data, this article mainly carries on the statistical
analysis to 353 authentication items before 2012.

3.1.1. Numbers of GBES certified projects per year. According to statistics!’'” China's green
certification program began to appear in 2008, and the total number of GBES certification programs
and the number of projects at the three evaluation levels all showed a rapid growth trend, as shown in
figure 1.

B nber :‘;*ﬁ'cj‘:‘(f‘: - the nu ero pri 143
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Figure 1 Numbers of GBES certified projects per year
3.1.2. Regional distribution of GBES certification project . According to statistics’”'”, The degree of
application of GBES authentication in southern China is much higher than that in the north.In
developed and internationalized regions of China, more attention has been paid to the promotion of
GBES certification projects. The scale of GBES certification projects is large, especially in Beijing,
Tianjin, Shanghai, Guangdong, Zhejiang and Jiangsu provinces.Thedistribution in northern and
southern parts of China is shown in figure 2 and 3.
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Figure2 Distribution of GBES certification projects in northern China
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Figure 3 Distribution of GBES certification projects in southern China

3.1.3. Level distribution of GBES certification projects. According to statistics!’'%, the percentage of
the three evaluation levels in China's GBES certification projects is shown in Figure 4. The proportion
of GBES two-star certification projects is the largest.

32%

ok Ekok %k

Figure4 Percentage of each level of GBES Certification Project
3.2. Current status of LEED certification projects in China

3.2.1. The number of LEED certified projects per year . Since LEED entered the Chinese market in
2005, it has developed rapidly and gained high recognition. According to the statistic datal''l, the
annual trend of the number of LEED certified platinum projects, gold projects, silver projects, certified
projects, unqualified projects and LEED certified projects is shown in figure 5. From 2009 to 2012, it
showed a rapid growth trend.
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Figure5 LEED certification project and its number of projects at all levels

3.2.2. Area distribution of LEED certification programs.According to statistics!'!!, theimplementation
and recognition degree of LEED certification varies greatly in different regions of China, and the
application degree of LEED in southern regions is much higher than that in northern regions. The six
regions of Beijing, tianjin, Shanghai, guangdong, zhejiang and jiangsu are among the top in terms of
national GDP due to theiradvanced economy and rapid development of urban construction. They have
a high degree of internationalization vision openness and high recognition of LEED. LEED
certification programs have developed relatively mature in the certification market in these six regions.
The specific distribution of LEED certification projects in north and south China is shown in figure 6

and 7.
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Figure6 Distribution of LEED certification projects in northern China
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Figure7 Distribution of LEED certification projects in southern China

3.2.3. Level distribution of LEED certification programs.There are four levels of LEED certification
in China. According to the statistics!''), the percentages of four certification grades and unqualified
items are shown in figure 8, among which gold LEED project certification is the most.
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3.2.4. The area distribution of LEED professional certification personnel. There must be professional
involvement in the LEED certification of the project, and LEED AP (professional certification
personnel) participation is critical to promoting the comprehensive development of the LEED
certification program. According to relevant data[12], there are now 846 LEED AP in China, and the

distribution of LEED AP in various regions of China is shown in figure 9.
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Figure9 Distribution of LEED AP in different regions of China

4. Analysis and suggestions on the development of green certification projects

By analyzing the annual number of projects, regional distribution, level distribution and regional
distribution of professional certification personnel of GBES and LEED certification programs in China,
the aim is to clarify the development status of green certification programs in China and put forward
corresponding development suggestions.

4.1. Regional development status analysis and suggestions

A comprehensive analysis of the annual number and regional distribution of GBES and LEED
certification projects shows that the number of green certification projects in China is increasing year
by year, and the development is very rapid. And in such metropolises as Beijing, Shanghai, Tianjin,
Guangdong, Zhejiang and Jiangsu, which are economically developed and highly internationalized,
the development is more mature.

However, due to the level of economic development in various regions, the concept of sustainable
development, the degree of internationalization, interdisciplinary research is not popular, and
developers worry about the high cost of green building factors, the development of green certification
projects show a certain regional differences.Green certification projects in economically developed
and internationalized areas (such as Beijing and Shanghai) are far greater than those in economically
developed and less internationalized areas (Guizhou and Xinjiang). The number of green certification
projects in southern cities of China is far greater than that in northern cities.

Faced with the imbalance of regional development, government support should be strengthened in
areas with low level of economic development and low degree of internationalization, a strong
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economic subsidy mechanism should be formulated encourage developers to actively develop green
certification projects and raise awareness of them.

It is highly recommended that our country should encourage the successful experience of green
certification projects from economically developed areas to economically developed areas, from the
south to the north, as far as possible, so that the concept of green building covers all buildings, all
regions, and ultimately achieve the overall development of green certification projects.

4.2. Analysis and suggestions on the development status of certification level

Comprehensive analysis of GBES and LEED certification project level distribution status, we know
that the current two-star GBES certification projects and LEED certification projects account for the
largest proportion of the gold. Because LEED's gold certification project and GBES's two-star
certification project have the same collation level, the overall certification level of China's green
certification project is in two-star (gold).

Generally speaking, the overall certification level of green certification projects in China is more
reasonable, mainly because the incremental cost of three-star and LEED certification projects is
higher.The GBES certification project has lower ecological benefits of silver grade and certification
level for one star and LEED certification projects.The incremental cost and ecological benefits of the
two star (gold class) are moderate.Based on the unbalanced economic and social development in
China, we should advocate the development of two-star certification projects,maintain and gradually
promote three-star (platinum) certification projects, while reducing one-star (silver and certification)
certification projects.

4.3. Analysis and suggestions on the development of professional certification personnel
By analyzing the regional distribution of professional certificators in LEED and GBES certification
projects, the contradiction between the rapid development of green certification projects and the lack
of professional certificators is obvious. GBES lacks a professional certification personnel training
system, and the certification of professional personnel is just starting, so it is not yet possible to
statistics about the specific regional distribution of professional certification personnel. In addition,
GBES 'assessment experts and professionals still lack experience in green certification programs, and
practitioners still lack knowledge and experience in technology. In view of this situation, by referring
to foreign professional certification personnel training and certification examination system, China can
further improve the GBES certification institutions and professional certification personnel training
and assessment mechanism, to alleviate the conflict between the rapid development of green
certification programs and the lack of GBES professional certification personnel.

As far as LEED is concerned, there are 846 LEED AP professionals in China. Most of them are
concentrated in Shanghai and Beijing. This shows that there is a great lack of LEED AP in China.

5. Introduction

Based on the analysis of GBES and LEED certification system, it is found that GBES and LEED have
a certain similarity in the evaluation content.The overall level of GBES one star is between LEED
certification grade and silver grade, the overall level of two-star is approximately LEED gold grade,
and the overall level of three-star is approximately platinum grade.

By analyzing the annual number of projects, regional distribution, level distribution and regional
distribution of professional certification personnel of LEED and GBES certification programs in China,
this paper finds that the number of green certification programs in China is increasing rapidly year by
year. However, due to the influence of economic development level and internationalization level, the
development of green certification projects presents certain regional differences.

In view of the current status of green certification projects in China, this paper proposes the
following development suggestions: Firstly, on the basis of policy and financial support, we should
gradually promote the overall development of green certification projects from the developed
economy to the developing regions and from the south to the north. Secondly, We should advocate
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vigorously developing two-star (gold) certification projects with moderate incremental cost and good
ecological benefits, gradually promoting three-star (platinum) certification projects, and reducing one-
star (silver and certification) certification projects. Thirdly, the training and assessment mechanism of
professional certification personnel should be improved, and the number of professional certification
personnel and certification consultation institutions should be introduced and increased in China.
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