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Abstract: With the development of social economy, urban planning has been paid more
and more attention. At present, China is implementing low-carbon environmental planning in
stages, stages and stages with the development goal of building two types of society, namely,
national master plan and strategic development. This paper analyzes low-carbon environmental
planning based on blockchain, then expounds the specific content of whole process project
management, and completes the design of green building index system based on low-carbon
environmental planning. At the same time, the design method of new dynamic structure and
index system of green building is expounded. The comparative analysis shows that the material
loss cost of the new environmental protection building engineering and index system is low, and
the material utilization rate is high, accounting for more than 95%.
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1. Introduction

With GDP increasing from 364.5 billion yuan in 1978 to 101,598.6 billion yuan in 2020, cre-
ating a ”Chinese speed” [1]. This world-renowned achievement cannot be achieved without the
support of the traditional construction industry, but the industrial development mode of the
construction industry with high energy consumption has led to very prominent environmental
pollution problems [2]. Maintaining the sustainable growth of the construction industry, effec-
tively improving the environment and using resources to achieve sustainable development of
society has become a common concern of the whole society [3]. Green innovation building, on
the other hand, provides new ideas to solve this social problem, and it is expected to become
a new engine of world economic development [4]. Innovation is the first driving force to lead
development and the strategic support to shape the modern economic system, and to promote
green development and establish a market-oriented green technology innovation system [5, 6].
Innovation driven industrial green transformation will become the main theme. Combined with
the national innovation driven development strategy and green development, Green innovation
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building should become the key choice for China to develop green transformation and the key
to develop a high-quality economy [7].

In [8], they clearly points out that ”developing a low-carbon economy is not only a global
responsibility, but also a stage for competition and technological innovation among countries.
In [9,10], the concept of” low-carbon city ”was introduced,” sink construction and zero carbon
construction, carbon testing, low-carbon monitoring and other departments were widely carried
out, and the concept of ”green low-carbon city” was gradually introduced.

The whole process project management level of the operation stage has an important in-
fluence on the realization of ”true green” green building [11, 12]. Green building dynamic
construction is the use of green, advanced and effective management methods to manage the
green buildings that are put into operation after completion, to achieve the expected goals
of green building design [13, 14]. Green building dynamic construction includes management
objectives, management functions, management methods, management costs, and management
participants [15].

Cities at home and abroad have incorporated low-carbon ecological concepts in their archi-
tectural design, such as Tianjin Eco-city and Abu Dhabi Masdar in the United Arab Emirates
. Low-carbon ecology refers to the use of low-carbon technologies, such as renewable en-
ergy, transportation construction, etc., and urban planning as an outline to develop regulatory
mechanisms in land and transportation, thus reflecting the concept of low-carbon ecology and
”action” in green cities . The details are in Table 1.

Category Fields Action Points
Land Choose TOD model to achieve density and compact building development goals

Transportation BRT technology and bicycle programs, green mobility programs, and smart transit systems
Energy Smart grid, LED lighting, renewable energy
Green Conservation mechanisms, eco-neighborhoods, and disaster prevention

Construction Rooftop retrofits, building ratings, and retrofit support programs

Table 1. Low-carbon Ecological Planning at Home and Abroad

2. Methods

The relevant interest subjects involved in the dynamic construction of green building include
owner side, builder service enterprise and government, etc. The relationship among the three
is shown in Figure 1.

Figure 1. Green Building Dynamic Construction Subject Behavior Relationship

The owner is the user of the green building and the house whole process project management
and related supporting facilities by selecting and hiring the builder service enterprise, therefore,
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the owner is the direct beneficiary of the green building dynamic construction. In the dynamic
construction of green building, the owner is more concerned about the energy saving benefit of
the building and whether the building meets the performance. The owner’s behavior depends
on the cost paid by the builder service company. When the benefits of supporting green building
dynamics outweigh the costs, owners will choose to support green building dynamics.

Among the subjects involved, meeting the interests of owners and builder service enterprises
is the key, and the government plays a guiding and supervisory role in the game of interests
between them. For the builder service enterprises, they cannot directly obtain the income
brought by building energy saving, while providing green builder service will pay more costs,
and if they cannot get a certain amount of compensation from the owner side, they will be
reluctant to spend time, energy and money to improve their own green builder management
level. For the owner side, it cannot clearly understand the benefits brought by building energy
efficiency and is often reluctant to share part of the energy efficiency benefits to the builder
service companies. Thus, it is clear that the interests between the two key subjects are not
coordinated, and the government can balance the conflicting interests of the owner side and
the builder service companies through incentives and penalties, so that the positions of both
sides can shift toward green operations. This paper further investigates the structure of green
construction technology, which is shown in Figure 2.

Figure 2. Structure Diagram of Green Building Dynamic Construction Technology

As shown in Figure 2, at the present stage of efficient management of construction projects
in China, green construction technology mainly includes six basic indicators of management,
which can improve the quality of construction in an all-round way. The dynamic management
of construction project of green construction technology, as an important part of guaranteeing
the quality and progress of project site implementation, through dynamic management plan,
dynamic management implementation and dynamic management inspection, the whole con-
struction site is comprehensively managed to obtain the problems existing in each construction
stage and improve them combined with the requirements of green environment protection to
form a good construction cycle.

2.1. Green Building Index System Using Low-Carbon Ecological Detailed Planning

For the system, the setting and supervision of its design ideas should be predicted and
evaluated as the premise, and through the representation of the abstract object attributes and
characteristics, so that it can form an operable and behavioral structure model, and through
the advantages and performance of the elements of the index system components are given,
so as to reflect the weight of the index system design work. Regardless of the development of
any project work, should have the guiding tools and conditions, and during the green building
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design, the guiding standards should be developed under the generalization and implementa-
tion of the indicator system ideas. At this stage, the current national index system is mainly
oriented to the development of ”urban low-carbon”, through ”planning guidance”, ”index con-
trol”, ”index implementation” and ”index implementation”. Through the control methods of
”indicator implementation” and ”indicator verification”, low-carbon ecology and green build-
ing are used as the purpose of the indicator system and development is implemented through
continuous strengthening and efforts in the implementation of the construction program.

2.2. Construction of Evolutionary Game Model

Based on the above analysis and relevant assumptions on the green building behavior of the
building body, the evolution payment matrix between the owner and the construction service
industry is established, as shown in Table 2.

Owners Property service companies -
- Provide green property management services(y ) Providing traditional property management services (1-y )

Support Green Operation Management (x ) R1 − S − C2 + N2; R3 + R4 − C1 + S + N1 R2 + N2 − C2; R3 − N1
Do not support green operation management (1- x ) R1 − N2; R3 + R4 − C1 + N1 R2 − N2; R3 − N1

Table 2. Evolutionary Game Payment Matrix of Owner and Service Enterprise

2.3. Evolutionary Game Model Analysis

2.3.1. Replication dynamic equation of the owner
The expected benefits E11 of owners supporting green dynamic construction, the expected

benefits E12 of not supporting green dynamic construction, the average expected benefits E1
and the replication dynamic equations are

E11 = y(R1 − S − C2 + N2) + (1 − y)(R2 + N2 − C2), (1)
E12 = y(R1 − N2) + (1 − y)(R2 − N2), (2)
E1 = xE11 + (1 − x)E12 = x(2N2 − C2) + y(R1 − R2) − xyS + R2 − N2, (3)

F (x) = dx

dt
= x (E11 − E1) = x(1 − x)(2N2 − C2 − yS). (4)

2.3.2. Replication dynamic equations for builder service firms
The expected benefits E21 for builder service firms providing green builder management

services, the expected benefits E22 for providing traditional builder management services, the
average expected benefits E2 and the replication dynamic equations are

E21 = x(R3 + R4 − C1 + S + N1) + (1 − x)(R3 + R4 − C1 + N1) = R3 + R4 − C1 + N1 + xS,

(5)
E22 = x(R3 − N1) + (1 − x)(R3 − N1) = R3 − N1, (6)
E2 = yE21 + (1 − y)E22 = R3 − N1 + y(R4 + 2N1 − C1 + xS), (7)

F (y) = dy

dt
= y (E21 − E2) = y(1 − y)(R4 + 2N1 − C1 + xS). (8)

2.3.3. Equilibrium point analysis
The five local equilibrium points for the evolution of the system can be found by combining

Eq. (4) and Eq. (8): (0, 0), (0, 1), (1, 0), (1, 1),
(

C1−R4−N2
S

, N2−C2
S

)
.
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The above equilibrium points show that the behavior of green building dynamic construction

subjects is related to the amount of benefit sharing, the cost spent by both parties involved,
the excess revenue of builders’ service enterprises, and the amount of government rewards and
penalties. In this paper, the system dynamics simulation tool will be used to construct a model
of green building and its index system design for owner and builder service enterprises, analyze
the evolutionary trend of the behavior of both sides of the game, and test its stability. Then,
from the perspective of the government, the impact of this mechanism on the behavior of both
parties of interest is simulated to improve the effectiveness of the dynamic construction of green
buildings.

2.4. Model Construction of Whole Process Project Management

The dynamic construction of green building and its index system design model constructed
in this paper mainly consists of 2 rate variables, 2 level variables and 17 auxiliary variables as
in Figure 3.

Figure 3. Green Building Dynamic Construction and Its Index System Design Model

3. Experiments

In this paper, we will choose pure strategy (1, 1) and mixed strategy (0.5, 0.5) to simulate
and analyze the dynamic construction of green building and its index system design.

When the owner and the builder service enterprise adopt the strategy of supporting green
dynamic construction and providing green builder management service with 100% probability
respectively, i.e., using the pure strategy (1, 1), the simulation results show that the probability
of both parties is kept at 1. The stability of this strategy is verified with the strategy (0.99,
0.99), and its simulation results are shown in Figure 4.

From Figure 4, it can be seen that when the probability of supporting green dynamic con-
struction and providing green builder services change by 1% respectively, the probability of the
owner side supporting green dynamic construction decreases at the beginning, decreases to a
certain degree, increases again and finally reaches 1 with time. And the probability of builder
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Figure 4. Strategy (0.99, 0.99) Under Static Reward and Punishment Mechanism

service companies providing green builder services changed significantly, kept on a decreasing
trend, and finally reached 0; through the above comparative analysis it is known that the pure
strategy (1, 1) is unstable.

When the owner and the builder service enterprise adopt the strategy of supporting green
dynamic construction and providing green builder management service with 50% probability
respectively, i.e., the our strategy (0.5, 0.5), the stability of this our strategy is verified with the
strategy (0.49, 0.49), and the simulation results of the evolutionary game process are shown in
Figure 5.

Figure 5. Simulation Results of Mixed Strategy (0.5, 0.5) Under Static Reward and
Punishment Mechanism

From Figure 5, it can be seen that with the our strategy (0.5, 0.5), the probability of
supporting green dynamic construction gradually increases and tends to 1 and the probability
of providing green builder services gradually decreases and tends to 0 with time, and the
evolution path of the strategy (0.49, 0.49) is basically the same, so the our strategy is stable.

The main objectives of this test are two: to control the waste emission from the site con-
struction and to maximize the saving of construction materials and natural resources. Firstly,
based on the theory of green construction technology, the site implementation of the construc-
tion project is analyzed in all aspects, and the project site implementation is divided into
foundation construction, structure construction and decoration construction with the division
principle of phased arrangement. Combining with the site implementation plan, it sets the
dynamic management target of site implementation, fully considers the site environment, plans
the construction road, construction area, construction material processing, etc., and dynami-
cally manages the construction site layout of the project. Based on the arrangement of the site
implementation site facilities of the project, site hardening treatment is carried out for all soil
areas of the construction site to avoid sand lifting caused by unstable soil and pollution of the
environment around the construction site, as well as avoiding the waste of soil caused by sand
lifting. In the site hardening treatment, different hard treatment methods are used for roads
of different purposes.

For the general auxiliary roads in construction projects, the test uses 100mm thick C15 plain
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concrete for hardening treatment; non-traffic roads are treated with greening instead of hard-
ening to achieve the goal of green environment protection while protecting the construction soil
environment. In the dynamic management of the construction site, all construction materials
are scheduled and planned to control the use of building materials to ensure the quality of con-
struction while achieving the goal of green construction management. In Figure 6, we compare
the index system in this paper with that in literature [15]. The results show that the system
in this paper is more effective in evaluating the index system.

Figure 6. Comparison of index evaluation results

4. Conclusion

Low-carbon ecological city construction to cope with climate issues to be examined, the rea-
son is: climate change is a key factor affecting the social economy. During the implementation
of socialist culture in China, it is necessary to slow down the pressure of energy intensification,
and to use the association between low-carbon ecological planning and whole process project
management, the design ideas of indicator system, and the clear way of implementing the indi-
cator system to take the low-carbon ecological green building indicator system as a development
opportunity, so as to realize the characteristic city construction ideas in China.
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