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Abstract 
Green building is an important measure to solve energy and environmental problems in 
today's world architecture field. This paper systematically summarizes the evolution 
process of green building, discusses the influencing factors of green building, evaluation 
index system, utility research, and related research on building carbon emissions, and 
puts forward the shortcomings and research direction of green building research on this 
basis. 
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1. Introduction 

After the reform, development and opening up, with the continuous advancement of new urbanization 
and the continuous development of the construction industry, China has become the world's largest 
and largest country in the use of building materials, resulting in increasingly severe environmental 
pollution. The Chinese government has been actively promoting carbon emission reduction. In 2020, 
it officially proposed the strategic goal of achieving carbon peak by 2030 and carbon neutral by 2060. 
Relevant plans were formulated in the 2021 Government Work report and the 14th Five-Year Plan. 
Therefore, the implementation of carbon emission reduction in the construction industry is a top 
priority. Specifically, green building is an important guarantee for energy saving, electricity saving, 
material saving, land saving and environmental protection throughout the project construction. It also 
improves people's quality of life and contributes to social welfare through better public behavior. 

2. Influencing factors of green building 

Green building is to save resources, protect the environment, reduce pollution, provide people with 
healthy, applicable and efficient space, and live in harmony with the natural environment throughout 
the service life. With the deepening of research, the research perspective of some scholars has shifted 
from the connotation definition of green building to the influencing factors, which are mainly divided 
into external factors and internal factors. In the aspect of external influencing factors, it mainly 
involves environmental supervision and incentive. For example, Kong and He (2021) [1] used 
Chinese provincial data from 2010 to 2018 as research samples to construct a differentiation method, 
and the results confirm that supply-side policies can promote the innovation and development of 
green building technology: demand-side policies do not significantly stimulate innovation; 
infrastructure fees and priority construction incentives greatly promote technological innovation. 
Saka et al. (2021) [2] found that loose compensation incentive policies significantly promoted the 
implementation of green construction by building stakeholders, but the expansion rate of voluntary 
incentives and compensation forms was very low. Moreover, this does not affect the acceptance of 
building stakeholders compared to strict regulatory incentives. In terms of internal factors, scholars 
mainly study environmental strategies and stakeholders. Specifically, Tran et al. (2020) [3] took 142 
managers in Vietnam as the research object, combined the dissemination of innovation theory, 
resource view theory and resource dependence theory, and analyzed and constructed a theoretical 
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model of developers' intention to adopt green building technology from the perspectives of 
technology, organization and environment. The results show that senior management leadership, 
government support, green building readiness of project partners and social demand for green 
building are the important factors influencing developers' intention to adopt green building 
technology. Mustaff et al. (2021) [4] conducted six case studies on green and traditional buildings 
using the interpretative continuous hybrid method. 54 building stakeholders responded to the cross-
sectional questionnaire, and 7 experts were specially interviewed. The degree of awareness, 
awareness and perception of green building implementation in industry varies depending on its role, 
expertise and degree of participation in green practices. Abdelaal and Guo (2021) [5] took 215 
stakeholders in New Zealand as research objects. Examining the knowledge, attitudes and practices 
(KAP) of the green building design and evaluation process across multiple stakeholders (e.g., 
architects, engineers, sustainability consultants, developers, contractors and suppliers) in the New 
Zealand building, engineering and building industries, Multiple stakeholders have sufficient 
understanding and positive attitude towards green building design and certification, and there is a 
significant and positive relationship between the knowledge level of stakeholders and their attitudes 
and practices. 

3. Evaluation system of green building 

With the development of society, ecological and environmental problems are becoming increasingly 
serious. The more developed countries are the first to realize that environmental problems are 
becoming increasingly serious, so developed countries have taken countermeasures one after another. 
BREEAM, the world's first brand new green building assessment system in the UK, was released by 
the Then British government in 1990. With the release of this assessment system, people are 
increasingly aware of the importance of promoting green building [6]. Subsequently, various 
developed countries have also formulated and introduced green building evaluation systems to meet 
their own requirements for green building development. In 1999, the United States released the first 
version of the green building evaluation system, LEED version 1.0. After that, LEED was widely 
used through successive changes and completion [7]. In 2001, Japan released the first version of 
CASBEE, a green building evaluation system. With the launch of various versions, CASBEE has 
become a comprehensive evaluation system capable of evaluating various buildings [8]. In 2006, 
Germany took the lead in launching the first second-generation green building evaluation system, 
which can be adjusted according to different environments and conditions. At present, the second-
generation green building evaluation system has been widely used in China and even the world [9]. 
In addition, scholars use a variety of evaluation methods for green building evaluation research. 
Specifically, Ge et al. (2020) [10] established a multi-objective suitability evaluation model with 
maturity, economy, environmental load and quality as evaluation indicators based on 43 cases of 
green certified residential communities in Zhejiang Province, China, according to the requirements 
of green affordable housing. Can improve the performance of the building without unduly increasing 
its economic burden and construction difficulties. In the context of zhejiang Green building special 
planning, Ding et al. (2021) [11] specifically implemented the overall indicator of municipal green 
building in planning plots through AHP fuzzy evaluation, which has been proved feasible in practice, 
especially in the technical path of green building special planning. Guo et al. (2021) [12] can make 
full use of the advantages of BIM model by combining BIM technology with green building analysis 
to quickly conduct green building evaluation. The evaluation framework of green building is 
constructed to evaluate the performance of green building from five aspects: main building, building 
envelope, heating, ventilation, air conditioning, lighting equipment and extra points. Studies have 
shown that optimizing the performance of green buildings can not only reduce energy consumption, 
but also create a more comfortable environment for occupants, which greatly reduces harsh conditions. 



International Core Journal of Engineering Volume 7 Issue 12, 2021
ISSN: 2414-1895 DOI: 10.6919/ICJE.202112_7(12).0075

 

541 

4. Utility study of green buildings 

According to the research results of scholars, green buildings have great benefits. Green buildings 
can not only minimize construction waste, improve employee satisfaction and happiness index, but 
also significantly improve health and well-being, and change the concept of consumption. Chi et al. 
(2020) [13] There is no significant difference between platinum grade projects in the United States 
and China in terms of construction waste minimization performance, but with the reduction of 
certification level, the degree of difference between the two countries is increasing. Regulatory 
enforcement, recycling market development, public awareness and advanced technology lead to 
differences, while the influence of political, economic, social and technological backgrounds 
increases after projects are certified at low levels. An enabling environment should be created to 
achieve better construction waste minimization performance and sustainable development goals in 
green buildings. Elnaklah et al. (2020) [14] took the Middle East as the research area to pay attention 
to whether green office buildings fulfill their promises in providing better indoor environmental 
quality for employees. The results confirmed that green buildings have slightly higher thermal 
comfort, higher overall employee satisfaction, and can create more performance for the company. 
Yin et al. (2019) [15] Green building infrastructure construction project is an important governance 
mechanism for the rapid green development of building materials industry, and green innovation 
subsidy is the core governance mechanism for high-quality development. The pollution and fraud 
compensation punishment for green BME, the subsidy punishment for green innovation, and the tax 
incentive for green BD are conducive to promoting the change of the concept of green production 
and consumption. Zitars et al. (2021) [16] was used to systematically examine the relationship 
between green building characteristics and their occupants, thus helping to address mixed findings on 
the positive effects of green buildings on health, well-being and productivity. 

5. Research on building carbon emissions 

With the deepening of the international research on greenhouse gases, it is found that the 
establishment of database is an important part of the calculation of greenhouse gases. Because of the 
early research on the carbon emissions of buildings in foreign countries, there is a relatively complete 
carbon emission database of the whole life cycle of buildings in the world. In addition, many foreign 
scholars have carried out detailed studies on each stage of building carbon emission. Michiya[17] 
calculated CO2 emissions in the whole life cycle of buildings through research on residential 
buildings. Finally, combined with specific cases, it was concluded that carbon emissions in the use 
stage and construction stage of buildings accounted for a large proportion, respectively 78% and 18%. 
Based on the existing database, Verbeeck[18] analyzed in detail the carbon emissions of different 
types of buildings in the full life cycle and constructed a carbon emission calculation model. Han[19] 
used the input-output model to estimate the carbon emissions in the construction stage of buildings, 
and studied them in combination with specific cases. Adolf[20] found through his research on the 
construction industry in Ireland that the carbon emissions generated by construction accounted for 
17% of the carbon emissions in the whole life cycle of buildings, and the carbon emissions of the 
main structure of buildings were the main source of the total carbon emissions of buildings, so the 
optimization of the design scheme of the main structure of buildings was the focus of building energy 
conservation and emission reduction. Frame[21] studied the carbon emissions in the use stage of 
buildings, listed the calculation formula of carbon emissions from building hVAC system and lighting 
system, and compiled the calculation program. Kneifel[22] analyzed the cost-effectiveness of low-
carbon technology and found that using building energy saving technology could reduce carbon 
emissions by 16%. 

6. Future outlook 

(1) Facts have proved that regulations and policies are effective and influential in changing and 
improving environmental awareness in the construction industry, but laws and regulations vary from 
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country to country or region. Therefore, each government agency should develop incentive policies 
or systems suitable for its own country. 

(2) Existing studies mainly focus on the environmental aspects of green buildings. Other aspects of 
green building sustainability, especially social sustainability, have been largely ignored. Future 
research opportunities were identified, such as the impact of climate conditions on the effectiveness 
of green building assessment tools, verification of the real performance of green buildings, the unique 
needs of specific populations, and future proofreading. 
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