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Abstract. The green building rating tools can be used to evaluate, and promote the building industry’s 

sustainability, but previous relevant research on the comparative analysis were mainly conducted at the 

general, category or criteria level, very little research has been done from the indicator level via statistical 

analysis. Especially, research on the comparison of water efficiency is rare. To this end, this paper will 

focus on a thorough and comprehensive comparison of the water efficiency between Leadership in 

Environmental and Energy Design (LEED, US) and Evaluation Standard of Green Building (ESGB, 

China). The comparison of the specific terms includes six aspects, i.e. macroscopic, building water use, 

landscape water use, heat and cooling system use water, nontraditional water source utilization and water 

monitoring system. The similarities and differences of water efficiency standards are described. In the 

end, the development direction of domestic water efficiency technology is pointed out and meanwhile, a 

more reasonable water efficiency standard in China is suggested. The LEED is also suggested to use the 

detailed items of the non-traditional water source utilization from ESGB for reference. The research 

results would serve as a useful reference for both industry practitioners and academics that are interested 

in green buildings. 

Keywords: building certification systems, water, sustainability, green rating systems, comparative 

analysis, research review 

Introduction 

The building industry gives great contribution in creating monetary values and jobs, 

and makes profound influence on the economy and society (Kang et al., 2016; Lin and 

Liu, 2015; Liu and Lin, 2016; Marjaba and Chidiac, 2016). However, the development 

of building industry causes more consumption on the natural resources and energy, 

simultaneously creates more social problems with carbon emissions, environmental 

degradation and global warming, etc. According to the World Business Council for 

Sustainable Development, building block production accounts for approximately 40% 

of total energy consumption (WBCSD, 2008), 30% of greenhouse gas (GHG) emission 

(UNEP SBCI, 2008), 17% of fresh water consumption, 25% of the harvested wood 

(Smith, 2005; Say and Wood, 2012), and produces 45%-65% of disposal waste in 

landfills (Yudelson, 2008). Hence, the industry is controversial. As a consequence, how 

to reduce the adverse environment impacts of the building industry becomes a hot point 

issue. 

A Green Building Rating System (GBRS), defined by Nguyen and Atlan (2011), is a 

tool that can be used to evaluate and promote the sustainability of building industry. 
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With the guidance and better insights into sustainability through information analysis, 

valuation and comparisons, the GBRS can provide the following suggestions on the 

green buildings: 

i. Minimize environment impact of the buildings 

ii. Measure buildings’ effect on the environment 

iii. Objectively evaluate and judge buildings’ development (Awadh, 2017) 

 

Many GBRSs have been put into practice in the worldwide (Haapio and Viitaniemi, 

2008; Kyvelou and Sinou, 2013; He et al., 2018; Ding et al., 2018), such as Building 

Research Establishment Environmental Assessment Method (BREEAM, United 

Kingdom) (BREEAM, 2016), Leadership in Environmental and Energy Design (LEED, 

the United States) (LEED, 2013), Evaluation Standard for Green Building (ESGB, 

China) (ESGB, 2014), Green Mark (GM, Singapore) (Green Mark, 2013), 

Comprehensive Assessment System for Building Environmental Efficiency (CASBEE, 

Japan) (CASBEE,2014), Green Star (GS, Australia) (Green Star,2015) and ITACA 

(Italy) (ITACA, 2015). Due to the fact that the GBRSs can promote sustainable 

practices and play an important role to the development of sustainable buildings, an 

increasing number of researchers have focused on the comparison the methods and tools 

used to evaluate the environmental performance of different kinds of buildings (US 

Green Building Council, 2018). 

In the past years, more researchers focused on the development of the assessment 

standards and the refinement of the existing ones to reduce the environmental impact of 

the green buildings (Cole, 2006; Ding, 2008; Wang et al., 2012). For example, Mattoni 

et al. (2018) analyzed the five well known GBRSs (i.e. CASBEE, GS, BREEAM, 

LEED and ITACA) in detail to find their differences and similarities on six macro-areas 

(site, water, energy, comfort and safety, materials and outdoor quality), and further 

explored which issues exhibited more influence on the final performance rate of each 

systems. Lee (2013) compared the five representative assessment schemes (i.e. 

BREEAM, LEED, CASBEE, BEAM Plus (Hong Kong) and ESGB) and found that the 

BREEAM and LEED are the most comprehensive, two-phase certification method is 

preferable of LEED, CASBEE and BEAM plus, and the weighting coefficients adopted 

by ESGB were the most representative. Feng and Hewage (2014) took the energy 

saving performance of green vegetation on LEED certified buildings into consideration 

and found the green vegetation is not cost-effective in winter months or cold climatic 

regions due to low energy saving performance, and hence, recommend to improve 

overall energy performance in green buildings. Li et al. (2017) conducted a systematic 

review of the existing literature on green building assessment methods through 

comparative analysis and found the main contributing authors and represented 

countries, the number of comparative assessment methods, and the current topic is 

focused on the general comparison and the category comparison. The future research 

should be developed to the indicator comparison. However, there is no literature that 

does comprehensive comparisons on water efficiency among GBRSs in detail. 

Therefore, the objective of this paper is to carry out a comparative analysis on the 

indicator of water efficiency between LEED and ESGB from six aspects, i.e. 

macroscopic, building water use, landscape water use, heat and cooling system use 

water, nontraditional water source utilization and water monitoring system. 

This paper begins with the background review of LEED and ESGB, followed by the 

research methodology for statistical analysis among the paper samples to present the 
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evidence of the basis on the topic selected. Then, the six detailed aspects are compared 

within the water efficiency indicator. Finally the current research focuses are presented; 

with future development direction is suggested. The results of the systematic review in 

this paper will serve as a useful reference for both industry practitioners and academics 

that are interested in the water efficiency of green buildings. 

Overview of LEED and ESGB 

LEED 

LEED was developed by the US Green Building Council (USGBC) for the US 

Development of Energy (Wu et al., 2016; Hu et al., 2017; Schwartz and Raslan, 2013), 

and has become the most widely used GBRS in the world. Available for virtually all 

buildings, communities and home project types, LEED assessments have been carried 

out in 41 countries, including Canada, Brazil, Mexico, India and China (Lee, 2013; 

Gelowitz and McArthurand, 2018; Kern et al., 2016; Chen and Lee, 2013). LEED 

provides a frame work to create healthy, highly efficient and cost-saving green 

buildings. LEED certification is a globally recognized symbol of sustainability 

achievement. Now more than 2.2 million square feet is LEED certified every day with 

more than 92,000 projects using LEED. LEED buildings can save energy, water, 

resources, generate less waste and support human health. The LEED 1.0 of new 

construction was first launched at USGBC in 1998 (Altomonte and Schiavon, 2013; Wu 

et al., 2017), and LEED 2.0 based on modifications made during the pilot period was 

released. Then the LEED continued to be modified to respond to the needs of the 

market, and has been expanded to cover different kinds of buildings types. The detailed 

development of LEED can be seen in Figure 1 (Doan et al., 2017). 

 

  

Figure 1. LEED development history 

 

 

Currently, LEED v4 is the newest version. It focuses on materials to get a better 

understanding of what is in them, and the effect of those components on human health 

and the environment. A stronger and performance-based approach is used to indoor 

environmental quality for better occupant comfort. In addition, it brings the benefits of 
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smart grid thinking to the forefront with a credit that rewards projects for participating 

in demand response programs and provides a clear picture of water efficiency by 

evaluating total building water use. 

As Table 1 illustrated, there are seven categories that cover (maximum number of 

points for each category in parentheses): location and transportation (32), sustainable 

sites (10), energy and atmosphere (33), water efficiency (11), materials and resources 

(13), indoor environmental quality (16), regional priority (4) and innovation (6); the 

maximum possible total score is 125 points. For example, location and transportation 

category includes eight indicators (maximum number of points for each indicator): 

neighborhood development location (16), sensible land protection (1), high-priority site 

(2), surrounding density and diverse uses (5), access to quality transit (5), bicycle 

facilities (1), reduced parking footprint (1), green vehicles (1). Each category has the 

prerequisites condition, which means that the criteria must be included before a project 

can be evaluated and the core credits given for meeting or exceeding the requirements 

in the categories (Alyami and Rezgui, 2012). As shown in Table 2, the LEED buildings 

awarded points for individual aspects of assessment are summed and compared against 

a rating scale to yield an overall grade, which may be certified (40-49 points), silver 

(50-59 points), gold (60-79 points) or platinum (> 80 points). 

 
Table 1. The comparison of LEED and ESGB on categories 

GBRS 

(maximum number of the 

points for each category) 

LEED V4 (125) ESGB 2014 (110) 

Category 

(maximum points) 

Location and transportation (32) Sustainable site and outdoor environment (21) 

Sustainable sites (10) Energy use (24) 

Energy and atmosphere (33) Water saving (20) 

Water efficiency (11) Material use (17) 

Materials and resources (13) Indoor environmental quality (18) 

Indoor environmental quality (16) Innovation (10) 

Regional priority (4) ------ 

Innovation (6) ------ 

 

 
Table 2. The comparison of LEED and ESGB on certified grade 

GBRS Grade Credits 

LEED 

Certified 40~49 

Silver 50~59 

Gold 60~79 

Platinum  > 80 

ESGB 

1-star 50~60 

2-star 60~80 

3-star  > 80 

 

 

ESGB 

In China, with the rapid increasing for building industry, the green building began to 

be explored in the early 1980s in response to the increasing energy use of the residential 

sector, especially for air-conditioning and heating (Lee, 2013). In March 2006, the first 
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Evaluation Standard of Green Building (GB/T 50378-2006) was promulgated by the 

Ministry of Construction (Lee, 2012). Then it was updated in 2014 with the second 

version ESGB (GB/T 50378-2014) (ESGB, 2014). From the beginning of 2008 to the 

end of 2015, the green building certification review system was implemented in China. 

There were 4071 certified projects with the total area of 472 million square meters for 

green building, among which 3859 projects with the area of 444 million square meters 

were green design, and 212 projects with the area of 28 million square meters were 

green operation (Ding et al., 2018). 

There are six categories that cover (maximum number of points for each category in 

parentheses): Sustainable site and outdoor environment (21), Energy use (24), Water 

saving (20), Material use (17), Indoor environmental quality (18) and Innovation (10); 

the maximum possible total score is 110 points. For example, sustainable site and 

outdoor environment category includes four indicators (maximum number of points for 

each indicator): land saving (7.14), outdoor environment (3.78), transportation and 

public service (5.04), site design and ecology (5.04). The score were evaluated by both 

prerequisites condition and the core credits system. As is shown in Table 2, the overall 

grade of ESGB buildings is on a scale of 1-star (50 - 60 points), 2-star (60-80 points) 

and 3-star (above 80 points). 

Research methodology 

Three stages research methodology 

Due to the fact that so many researchers have made fully comparisons between 

different GBRSs from different directions, the three stages was practiced in this review 

to find a new direction to conduct the analysis. 

In stage 1, a thorough search was implemented in the three major data bases: Science 

Direct, Engineering Village, and Scopus with the key words: LEED, ESGB, green 

building, assessment methods, sustainable building, energy efficiency, water efficiency, 

environment protection, indoor environment quality, sustainable site. These reviews 

mainly cover papers published from 2001 to 2017. After careful reviews of paper 

contents and removal of duplicates, a total of 73 articles were identified for the next 

analysis. 

During stage 2, the statistical analysis of these 73 articles was carried out to find and 

identify the research direction from the following aspects: 

(i) The statistical number of papers in each year, as illustrated in Figure 2. From 

2013, more and more researchers focused on the GBRSs innovation and comparison, 

because the GBRSs are the principle and tool to promote the development of green 

buildings. Based on these researches so many countries began to implement their own 

GBRS according to the local condition. 

(ii) The statistical number of papers in each country based on the first author’s 

nationality, as explained by Figure 3. Currently, green building development in China is 

still at its initial stage (Zhu et al., 2017; Borong et al., 2016). The BREEAM and LEED 

are still occupying the dominant position in the green building evaluation market with 

their mature experience of the green building development in UK and the US. So the 

papers from Chinese researchers get the main percentage for nearly about 19%. As a 

developing country, Chinese researchers still has a long way to explore the green 

building development in theory and practice. 
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Figure 2. The number of papers in each year of the selected articles 

 

 

 

Figure 3. The number and the percentage of the papers in each country of the selected papers 

 

 

(iii) The result to determine the main contributing authors. The formula proposed by 

Howard for determining the contribution of authors to a multi-authored article was 

adopted (Howard et al., 1987). The formula is shown in Equation 1: 

 

  (Eq.1) 

 

where n denotes the number of authors of the paper and i is the order of each author. As 

indicated in Table 3, Lee from the Hong Kong Polytechnic University is the most active 
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author by far. The research from Lee focused on the comprehensive comparison of the 

GBRSs and the indicator of energy use from different assessment methods. Sharifi 

focused on the topic of the neighborhood sustainability assessment with different 

GBRSs (Sharifi, 2016; Sharifi and Yamagata, 2016; Sharifi and Murayama, 2013, 

2014). 

 
Table 3. Main contributing authors 

Author Number of papers Score point Affiliation 

Lee W. L. 6 3.92 Hong Kong Polytechnic University 

Sharifi Ayyoob 4 2.80 Nagoya University 

Ann T. W. Yu 4 1.84 Hong Kong Polytechnic University 

Haapio Appu 2 1.60 Helsinki University of Technology 

Jian Zuo 2 1.39 University of Adelaide 

Illankoon I. M. C. S. 2 0.89 Western Sydney University 

 

 

(iv) Four levels comparison of the GBRSs of the selected articles. A comprehensive 

analysis of the selected papers is mainly compared at four levels as is shown in Table 4: 

(a) general comparison (80%); (b) category comparison (71%); (c) criterion comparison 

(51%); (d) indicator comparison (31%). This result is similar with the investigation 

result from Li et al. (2017). Thus it can be seen that the indicator comparison is still at a 

low level for their complicated characteristic in a very detailed sector. Among these 

indicators, the water efficiency comparison gets the lowest percentage (1%). At the 

same time, more researchers focused on the comparison on the energy use (11%) and 

environment (11%) etc. This phenomenon can be explained by the following reasons: 

(a) The experts in the water utilization sector focused on the development of the water 

treatment process, chemistry and material, and little relevant experts focused on the 

green buildings’ demand. (b) Water efficiency get relatively lower points from the total 

scheme, which is easy to be ignored by the auditors and the owners. (c) It is difficult for 

the building to get more points from water efficiency indicator even after doing some 

improvements, but it is much easier to be optimised from the energy sector etc. So in 

this paper, the water efficiency indicator in LEED and ESGB is chosen to make a 

comparison in order to give a useful reference for both industry practitioners and 

academics that are interested in the GBRSs. 

 
Table 4. Four levels of the comparison 

Comparison topics Sub-topics Percentage of papers 

Level 1: general comparison 

• History 

• Certification levels 

• Schemes available 

80% 

Level 2: category comparison • Weighting or points 71% 

Level 3: criterion comparison 

• Mandatory criteria 

• Prerequisite 

• Minimum points 

51% 

Level 4: indicator comparison 

• Energy (11%) 

• Environment (11%) 

• Materials and waste (4%) 

• Project management (4%) 

• Water efficiency (1%) 

31% 
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In terms of stage 3, the comparison of the water efficiency is analyzed from six 

aspects, i.e. macroscopic, building water use, landscape water use, heat and cooling 

system use water, nontraditional water source utilization and water monitoring system. 

Detailed discussions of these comparisons are shown below. 

 

Methodology roadmap 

The methodology roadmap of this review is illustrated in Figure 4. 

 

 

Figure 4. Methodology roadmap 

Discussion 

In this section, comparison analysis results focused on the water efficiency of the 

LEED and ESGB are carried out from six aspects, i.e. macroscopic, building water use, 

landscape water use, heat and cooling system water use, nontraditional water source 

utilization and water monitoring system. The differences between LEED and ESGB are 

related but not limited to (Awadh, 2017): 

i. Considering various and interrelated categories 

ii. Prioritizing and weighting concerns 

 

Macroscopic aspect 

From the macroscopic point of view, we can clearly find that: 

(1) The water efficiency standards of ESGB and LEED are both composed of 

prerequisites items and credits items (Chen et al., 2015). The differences on 

prerequisites items are shown as follows: 

(i) ESGB prerequisites items mainly focuses on the planning and designing of the 

whole water system, using water efficiency implements and setting up reasonable and 

thorough water system, but without any specific quantity indexes. LEED prerequisites 

items mainly focus on specific and measurable indexes, e.g. reducing the project’s 

landscape water requirement by 30% from the maximum daily water requirement in this 

region, reducing building water consumption by 20% from the baseline and the basic 
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requirements of water efficiency devices, which are detailed into the energy level as 

well as adoptive energy-saving and water-saving methods. 

(ii) Water meter measurement and installation is regarded as a credit item in ESGB 

but a prerequisites item in LEED. 

(2) The water saving standards of ESGB and LEED both focus on building water 

saving, landscape water saving and condensate water systems (Joustra and Yeh, 2009). 

They both suggest non-traditional water resource utilization and landscape plants 

without irrigation required. But their concerns are obviously different. ESGB concerns 

about daily water consumption, pipe leakage and safety in the whole contestant area; 

LEED water-saving percentage concerns about each tool, such as faucet, toilet, urinal, 

dishwasher and clothes washer, etc. 

 

Building water use aspect 

Inclusive contents, prerequisites items indexes, water-saving instruments baseline 

requirements are compared to analyze the similarities and differences of ESGB and 

LEED. 

 

(1) Inclusive contents 

From Table 5, we can see that ESGB covers more comprehensive contents. Besides 

water meter settings and sanitary devices of water-saving requirements, ESGB also 

concerns water saving and using quota, pipe network leakage, with or without 

overpressure outflow and the conditions of public bathroom, of which the water saving 

and using quota standard is Civil Building Water Saving Design Standard GB50555-

2010. Valve devices with tight sealing, grading measuring water meter installation are 

adopted to reduce pipe network leakage. With less than 0.3 MPa water supply pressures 

of water use spot, points of without overpressure outflow can be gotten. Showers with 

thermostatic control and temperature display function, user fees are promoted in public 

lavatory. Public water-saving consciousness is improved by connecting fees with water 

use. LEED does not have special requirements to public lavatory, but requires 

controlling the discharge water temperature and gives concrete measures, such as using 

back-fire arrangement, adding heat collecting system or recycling steam to boiler. 

 
Table 5. Comparison table of LEED and ESGB on building water-saving contents 

Items LEED  ESGB 

Water saving and consumption quota × √ 

Pipe network leakage × √ 

With or without overpressure outflow × √ 

Water monitoring system  √ √ 

Public bathroom × √ 

Water-saving requirements of sanitary instruments √ √ 

 

 

(2) Prerequisites items indexes 

ESGB prerequisites items indexes are mainly about macro-direction, which require 

setting out water resource utilization program, setting reasonable water supply and 

drainage system and selecting water-saving instruments. LEED requires specific and 

quantitative indexes, which includes: 
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(i) Building water use: the total water-saving amount of toilets, urinals, towers, 

kitchen faucets etc reduces 20% by the baseline. 

(ii) Clothes washers, dish washers, ice machine are all qualified of “Energy Star”, 

and water amount of spray valve is no more than 0.082 L/s. 

(iii) Regulating limiting value of maximum water amount to dish washers, food 

steamers and combination stove. 

(iv) Water meter statistics can be checked for at least five years. LEED has more 

concrete prerequisites item indexes and is more difficult than ESGB to get points. 

 

(3) Water-saving instruments baseline requirements 

From the basic requirements of water-saving instruments in China and the US in 

Table 6, LEED water-saving instruments have better water-saving effect than ESGB in 

most cases. LEED has more strict water-saving efficiency requirements. For example, 

LEED requires 6 L/flush in toilets and ESGB single grade toilets require 6.5 L/flush. 

Urinal requirement is 3.8 L/flush in LEED and 4 L/flush in ESGB. The faucet flow 

seems to be the same, but LEED requires higher water flow than ESGB. Consequently, 

LEED has more strict requirements, which means China has quite a lot to do to improve 

on instruments using water-saving technology. 

 
Table 6. Water-saving requirements baseline requirements 

Items LEED ESGB 

Toilet 6 L/flush 

According to the limit value and GB25502-2010 level of 

toilets water-use efficiency, the minimum requirements of 

scoring are 3 grades: single grade 6.5 L/flush, double/big 

grade 6.5 L/flush, small grade 4.2 L/flush and the average 

value is 5.0 L/flush 

Urinal 3.8 L/flush 

According to the limit value and GB28377-2012 level of 

urinals water-use efficiency, the minimum requirements of 

scoring are 3 grades, namely 4 L/flush 

Faucet 

Under 0.415 MPa, public 

lavatory faucets 
According to the limit value and GB25501-2010 level of 

faucets water-use efficiency, the minimum requirements of 

scoring are 3 grades, namely 0.15 L/s (0.1 ± 0.01 MPa) 

0.03 L/s, private lavatory 

faucets 

0.14 L/s, kitchen faucets 

0.14 L/s 

Showerhead 
Under 0.55 MPa, the flow 

is 0.16 L/s 
Under 0.1 ± 0.01 MPa, the flow is 0.15 L/s 

 

 

Landscape water use aspect 

ESGB and LEED both suggest growing plants without permanent irrigation 

requirements. LEED requires reducing 30% landscape water by maximum daily water 

consumption in the prerequisites item. More than 50% water saving percentage equals 1 

point, and 100% water saving percentage equals 2 points. ESGB suggests adopting 

water-saving irritation system, setting up soil humidity sensor, and closing device on 

rainy days, etc. In a word, ESGB standard concerns whether there is corresponding 

measures, whereas LEED pays more attention on the ultimate water-saving effect and 

gives specific quantitative indexes. 

ESGB encourages concerning rain utilization facilities. To be specific, during the 

stage of the landscape design, it is highly suggested that more than 60% of the 
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landscape water amount should be derived from rain water. Besides, it requires using 

non-point source pollution controlling facilities to purify rain in landscape water and 

encourages using aquatic animals and plants to purify water. 

 

Heat and cooling system water use aspect 

LEED prerequisites items have regulations on cooling tower and evaporative 

condenser: water meter, conductance controller, overflow warning, valid drift canceller 

(controlling the maximum water drifting to 0.002% of recycling water in counter-

current tower and 0.005% of recycling water in disposable water quality) are needed. 

The requirements in credit item are: 

(i) Disposable water quality analysis of cooling tower and evaporative condenser 

have to include Ca2+, total alkalinity, SiO2, Cl- and conductivity. 

(ii) 1 point can be gained if the maximum cycle index of cooling tower reaches 10. 

Whether improving supplementary water quality to 10 minimum cycle index, or using 

20% non-drinking water source on the basis of 1 point can get 2 points. 

ESGB suggests setting water-treatment facilities to water reuse system, such as 

enlarging water catching tray, setting balance tube or water tank, requiring more than 

80% evaporation water consumption of water supplement in the cooling tower, or using 

non-evaporating cooling water consumption technology. ESGB approves utilizing non-

traditional water source in cooling water supplementary system. The higher the 

percentage of non-traditional water source use is, the higher the points are. 

In terms of similarity, both of LEED and ESGB put forward concrete and 

quantitative indexes to specific water-saving methods, process controlling and obtained 

results. 

 

Non-traditional water source utilization aspect 

LEED regulates that on the basis of control items 20% water-saving percentage, the 

additional water-saving percentage can be acquired by the alternative water source: the 

additional saving of 25% = 1 point, 30% = 2 points, 35% = 3 points, 40% = 4 points, 

45% = 5 points, and 50% = 6 points (Alawneh et al., 2018). 

ESGB points out that reclaimed water, rainwater and sea water etc. are included in 

non-traditional water source. Different points come from different building types. 

Quantitative criteria and non-traditional water source approving use direction are 

definite. ESGB approves and guides non-traditional water source to flush the indoor 

toilet, which can gain higher points. ESGB also approves using non-traditional water 

source as supplementary cooling water and landscape water and gives certain points 

according to the proportion. 

As shown in Equation 2, the ratio of non-traditional water source use (NWSU) 

 

  (Eq.2) 

 

The NWSU includes the reuse water use, the rain water use, the sea water use and 

other types of NWSU. For the purpose to get the same score, the NWSU ratio 

requirement with the municipal reuse system (MRS) is higher than without MRS. For 

the new construction building, the NWSU is suggested to be used for outdoor greening, 

road watering and car washing. But if the project wants to get a higher score, the 
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NWSU should take the indoor toilet flushing into consideration in order to increase the 

NWSU ratio. Because the latter need stricter water quality and deeper water treatment 

process. 

From this point of view, the ESGB has a bit more detailed direction to guide the 

NWSU and help the owner to get more score. This item may be used by LEED for 

references. 

 

Water monitoring system aspect 

LEED and ESGB both approve setting water monitoring system to the kitchen, 

lavatory, greening, air conditioning system, swimming pool, and landscape, 

respectively, according to the purpose. LEED regards the water meter monitoring 

system as a control item and requires 5 years’ water quantity record. 80% measurable 

water quantity of the total quantity is required in the credit item (Kern et al., 2016). 

While in ESGB, water monitoring system is only a credit item. But additional points 

can be gained by setting water measurement devices to measure water quantity 

according to fees and administrative units, respectively. The arrangements will help 

searching leakage and venting points of the pipe and reducing the leakage of water 

quantity. 

Conclusion 

In this review, a statistic analysis from the relevant papers of different GBRSs 

comparison has been carried out. It is clear that some existing GBRSs from the general, 

category and criteria levels have been compared in the past research efforts.. But little 

work has been done on the comparison of water efficiency. A thorough review of 

comparison on water efficiency between LEED and ESGB is carried out due to their 

similar structure and international repercussions. Six aspects including macroscopic, 

building water use, landscape water use, heat and cooling system use water, 

nontraditional water source utilization and water monitoring system are relatively 

compared in detail. In terms of their similarities, ESGB and LEED are both composed 

of control and scoring items. Moreover, both of the two standards concern building 

water-saving, landscape water-saving and condensate water systems, and approve non-

traditional water source utilization and landscape plants without irrigation requirement. 

As for their differences, ESGB mainly concerns the planning and designing of the 

whole water system, using water-saving instruments, setting reasonable and thorough 

water system, without specific and detailed quantity indexes; whereas LEED mainly 

concerns specific and measurable indexes. Through contrastive analysis, a lot of work 

still needs to be done to improve the indexes control of instruments on water-saving 

efficiency for China. Relating to improve non-traditional water source use ratio, more 

effective and feasible measures, such as cooling water supplement, rainwater utilization 

in landscape water, indoor toilets flushing of non-traditional water source, are put 

forward. In conclusion, construction and standard establishment of Chinese green 

building is still in its initial stage. Evaluation criterion needs to be updated constantly, 

which will promote the development of Chinese green building and technology 

upgrading of related industries. And meanwhile the LEED may use the items like non-

traditional water source use for references. 
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