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Abstract 
According to the development status of the prefabricated construction industry, the 
evaluation index system for the development level of the prefabricated construction 
industry is constructed from the four dimensions of development scale, production and 
construction technology level, industrial technology innovation capability and 
management level. The impact analysis of our country's socioeconomic system including 
four aspects of population, economy, industry and construction industry is carried out 
through the combined empowerment method and the grey relational method. The 
calculation results show that the social and economic effects of prefabricated buildings 
are not obvious enough, and their industrial development level has the greatest impact 
on the construction industry and the least impact on population development; Among 
the impacts on industrial development, the development of the tertiary industry is most 
affected by prefabricated buildings. The research results hope to provide a reference for 
promoting the development of the prefabricated building industry. 
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1. Introduction 

In recent years, with the rapid development of China's economy, the strong demand for the 
transformation and upgrading of the construction industry, the concept of prefabricated 
constructions has gradually flourished. The state and local governments have successively 
issued relevant policies and policies to continuously encourage and promote prefabricated 
constructions. The development level of the assembly construction industry directly reflects 
the development level of the construction industry. As one of the pillar industries in our country, 
the construction industry has brought huge economic benefits to the construction and 
development of our country and occupies an important position in the economic and social 
development of our country. Therefore, it is necessary to analyze and quantify the impact of the 
development of the prefabricated construction industry on our country's social and economic 
development, improve the scientific rationality of the decision-making and deployment of the 
prefabricated construction development, and promote the green and industrial development of 
our country's construction industry. 
The research on the development of the prefabricated construction industry has achieved 
certain results. In view of the development status of the prefabricated construction industry, 
He Lingtong [1] pointed out that the prefabricated construction has the advantages of 
improving the efficiency of construction operations, alleviating the shortage of the labor market 
and promoting resource conservation. However, there are also problems such as inconsistent 
and imperfect standards and specifications for prefabricated constructions, uncoordinated 
development in various places, and incompatibility with current technical specifications. Yu 
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Longfei [2] pointed out that prefabricated constructions have the outstanding advantages of 
environmental protection, no pollution, short construction period and high product quality. 
However, due to the long-term adaptation to the extensive management mode of traditional 
constructions, the current construction management lacks scientific and advanced 
management concepts for prefabricated constructions. Xu Yumeng [3] pointed out that 
shortening the construction period, reducing the environmental load and reducing the waste of 
resources are the main application advantages of prefabricated constructions. The backward 
technology, low degree of industrialization, high one-time cost in the early stage and low social 
recognition are the main reasons for the development of prefabricated constructions at present. 
bottleneck factor. 
There are few studies on the evaluation of the development level of the prefabricated 
construction industry. Jia Ruoyu [4] constructed an evaluation index system for the 
development level of the construction industry from four aspects: basic indicators, industrial 
indicators, industrialization indicators and modernization indicators, and divided the 
secondary indicators into There are five categories of driving force indicators, pressure 
indicators, state indicators, impact indicators and response indicators. Wang Meihua [5] 
suggested to build an evaluation system for the development of the construction industry from 
the aspects of policy support, full decoration of constructions, construction of industrialized 
bases, and formulation of development plans. 
The research literature found that prefabricated constructions have the advantages of energy 
saving and environmental protection, high industrial concentration and high construction 
efficiency, but they still need to be further improved in terms of scale effect, production and 
construction technology level, innovation ability and management level. The construction of 
the evaluation system for the development level of the prefabricated construction industry has 
not yet formed a system, and the evaluation indicators are mostly based on qualitative analysis, 
which is difficult to objectively reflect the actual development level of the prefabricated 
construction industry. Although the research on the development level of the prefabricated 
construction industry is increasing, the current analysis of the impact of the development level 
of the prefabricated construction industry on social and economic development is still lacking. 
As an important branch of the construction industry, prefabricated constructions will 
inevitably affect social and economic development. Scientific and reasonable evaluation of the 
impact of the development level of the prefabricated construction industry on social and 
economic development will help relevant decision-making departments to grasp the key points 
of industry development, understand market demand, and formulate scientific and reasonable 
The development strategy and planning of prefabricated constructions. Therefore, based on the 
development status of the prefabricated construction industry, this paper constructs an 
evaluation system for the development level of the prefabricated construction industry, and 
analyzes the impact of the development level of the prefabricated construction industry on 
social and economic development, in order to provide a reference for promoting the 
development of the prefabricated construction industry in our country. 

2. Evaluation Indicators of the Development Level of the Prefabricated 
Construction Industry 

2.1. Indicator Selection 
Four indicators are constructed including development scale, production and construction 
technology level, industrial technology innovation capability and management level. The 
content of the indicators includes the advantages and bottlenecks of the development of the 
prefabricated construction industry. The content can better measure the development level of 
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the prefabricated construction industry. The evaluation indicators of the development level of 
the prefabricated construction industry are shown in Figure 1. 
 

 
Figure 1. Evaluation index system of prefabricated construction industry development level 

 
(1) Scale of development. It is mainly reflected by the two indicators of the newly started 
prefabricated construction area and the market size of prefabricated components . Among them, 
the newly started prefabricated construction area refers to the construction area of newly 
started prefabricated concrete structures, steel structures and wood structures nationwide. 
Due to the relatively low cost, high comfort, and wide application range of prefabricated 
concrete structures, they currently dominate the prefabricated construction structural system. 
According to statistics, the proportion of newly started prefabricated concrete structures in 
2020 will account for 68.3% of the newly started prefabricated construction. The market size 
of prefabricated components refers to the market capacity of prefabricated components, which 
can reflect the ability of the production and sales of prefabricated components to drive 
enterprise investment and economic development. 
(2) The technical level of production and construction. It is mainly reflected by two indicators: 
prefabrication rate and annual output of prefabricated components . Among them, the precast 
concrete rate is referred to as PC (Precast Concrete) rate, which refers to the volume ratio of 
the concrete consumption of the precast components to the total concrete consumption of the 
corresponding components in the main structure and enclosure structure above the outdoor 
floor. It reflects the prefabrication degree of the prefabricated construction and is an important 
reference index to measure whether the building meets the prefabricated requirements. 
Regarding the determination of the prefabrication rate indicator, each province and city has 
different definitions of the indicator according to the different development conditions in each 
region. The annual output of prefabricated components refers to the actual production capacity 
of the prefabricated component enterprises, and the production capacity refers to the ability to 
supply prefabricated construction, that is, the designed production capacity.Taking into 
account the availability of index data, this paper focuses on the annual output of prefabricated 
components from the prefabricated component processing enterprise with the highest market 
share, Broad Homes Industrial. 
(3) Industrial technological innovation capability. It can reflect the competitiveness of the 
prefabricated construction industry and the development potential of prefabricated 
construction. The number of national-level industrialization bases and the number of national-
level demonstration cities are used as evaluation indicators. 
(4) Management level. The perfection and soundness of laws and regulations, preferential 
policies, and normative standards can directly reflect the degree of normativeness of the 
prefabricated construction market, and reflect the level of management. However, since 
qualitative indicators are often difficult to evaluate directly,this paper selects two indicators: 
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the number of relevant policy documents and the number of relevant standards and 
specifications for prefabricated construction, and reflects the management level of the 
prefabricated construction industry through the country's policy support and the degree of 
industry standardization. 

2.2. Indicator Data Statistics 
The main sources of data on the development level of the prefabricated construction industry 
involved in this article are: National Bureau of Statistics of the People's Republic of China , 
Ministry of Construction of the People's Republic of China,the prefabricated building website 
and other websites, relevant policy documents and research issued by the state and local 
governments Report, analysis report of Ping An Securities Research Institute, prospectus of 
Broad Homes Industrial and so on. The index data of the development level of China's 
prefabricated construction industry from 2016 to 2020 obtained through the above channels 
are shown in Table 1. 
 

Table 1. Statistics on the development level indicators of the prefabricated construction 
industry 

Secondary indicators 2016 2017 2018 2019 2020 
X 1 Newly started prefabricated construction area /10,000 

m2 11400 
1 

6000 
2 

8900 41800 63000 

X 2 Prefabricated components market scale/100 million 
yuan 21 56 110 189 281 

X 3 PC rate/ % 2.4 5.5 8.6 11.7 14.7 
X 4 Annual output of prefabricated components/10,000 m3 31.3 42.6 29.0 77.1 102.1 

X 5 Number of national industrialization bases/unit 0 195 195 195 328 
X 6 Number of National Demonstration Cities/unit 0 30 30 30 48 

X 7 Number of relevant policy documents/copy 33 157 235 2 61 337 
X 8 Relevant standards, normative quantity/copy 95 95 89 110 115 

 
Table 1 , among the statistical data involved in 2020 , the statistical data of the annual output of 
prefabricated components, the number of relevant policy documents,and the number of 
relevant standards and specifications are missing.The system with samples and poor 
information has a good fit to the data. The specific prediction steps can be found in the literature. 

3. Social and Economic Development Evaluation Index 

3.1. Indicator Selection 
The measurement of the level of social and economic development is mainly reflected in the 
aspects of economic development, industrial development and population development. 
Combined with the characteristics of prefabricated buildings, this paper constructs an 
evaluation index system for social and economic development from four aspects: population, 
economy, industry and construction, as shown in the table. 2 shown. Among them, the level of 
population development reflects the population and reflects the quality of life of the people. The 
level of economic development directly reflects the economic strength of a country. The level 
of industrial development reflects the economic capacity of the industry, including the primary, 
secondary and tertiary industries, and the output value of each industry reflects the level of 
industrial development. The development level of the construction industry can reflect the 
social and economic benefits brought by the construction industry. As one of the pillar 
industries in our country, the construction industry has a profound impact on the development 
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of the social economy. As an important branch of the construction industry, prefabricated 
buildings will inevitably have an impact on the development of the construction industry. 
By querying the website of the National Bureau of Statistics, we obtained the evaluation index 
data of our country's social and economic development from 2016 to 2020, as shown in Table 
2. 
 

Table 2. Evaluation indicators and statistics of social and economic development 
first-level 
indicator 

Secondary 
indicators 2016 2017 2018 2019 2020 

population 
development 

level 

Y1 The number of 
employees in the 
national economy 
industry / 10,000 

people 

76245 76058 75782 75447 75064 

Y2 total population 
/10,000 people 139232 140011 140541 141008 141212 

Y3 urban 
population /10,000 

people 
81924 84343 86433 86433 90220 

The level of 
economic 

development 

Y4 Regional Gross 
National Product / 

billion 
746395.1 830945.7 915243.5 983751.2 1006363.3 

Y5 Amount of 
investment in fixed 
assets of the whole 

society / billion 

434364 461284 488499 513608 527270 

Y6 The total retail 
sales of social 

consumer goods / 
billion 

315806.2 347326.7 377783.1 408017.2 391980.6 

Industrial 
development 

level 

Y7 Output value of 
primary industry / 

billion 
60139.2 62099.5 64745.2 70473.6 78030.9 

Y8 Output value of 
the secondary 

industry / billion 
295427.8 331580.5 364835.2 380670.6 383562.4 

Y9 Output value of 
the tertiary 

industry / billion 
390828.1 438355.9 489700.8 535371.0 551973.7 

Development 
level of 

construction 
industry 

Y10 Gross output 
value of 

construction 
industry / billion 

193566.78 213943.56 225816.86 248443.27 263947.39 

Y11 Construction 
business assets / 

billion 
182482.07 204664.13 234002.46 256629.50 283032.55 

Y12 Number of 
construction 

enterprises /piece 
83017 88074 96544 103805 116722 

3.2. Indicator Weight Determination 
In order to distinguish the differences of different evaluation indicators, the indicators need to 
be weighted. The scientific rationality of the index weights affects the accuracy of the evaluation 
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results [8]. Commonly used methods to determine the weight of indicators include subjective 
weighting method, objective weighting method and combined weighting method. Subjective 
weighting method is a method in which weights are obtained by subjective judgments made by 
experts according to their own experience by qualitative methods. This method has strong 
subjective randomness. The objective weighting method is a method of obtaining the weight 
value directly based on the original data information of the indicators and processing them 
through statistical methods[9].The combined weighting method can make full use of the 
advantages of the subjective and objective weighting method, avoid the one-sidedness of the 
single weighting method, and improve the accuracy and rationality of the index weight. 
Based on the statistical data of the country's social and economic development evaluation 
indicators, this paper considers the internal laws of the data and the decision-making 
experience of the evaluators, and adopts a combination weighting method combining 
subjective (analytic hierarchy process) and objective (entropy method) to determine the 
indicators. Weights. 
(1) Indicator dimensionless 
According to Table 3, it can be seen that there are differences between the evaluation indicators 
and dimensions of our country's social and economic development. To eliminate this difference, 
the indicators need to be dimensionless. The indexes in Table 3 are all maximal indexes, that is, 
the bigger the better, and the dimensionless processing of the indexes is carried out by using 
the formula (1). 
 

                           '

max
ij

ij
i

y
y

y
                                                                           (1) 

 
In the formula, ijy and '

i jy  are the jth data value of the ith index before and after dimensionless 
processing, respectively. 
(2) Subjective Empowerment - Analytic Hierarchy Process 
Analytic Hierarchy Process is one of the most commonly used subjective empowerment 
methods. Selected 10 experts engaged in the research field of our country's social and economic 
development to issue questionnaires, and invited experts to use the 1-9 scale method to 
compare the importance of the evaluation indicators in pairs. The collected questionnaires 
were sorted and counted, and the AHP method was used to calculate Subjective weights. Since 
the AHP method mainly relies on the subjective judgment of experts, the calculation results 
often lack objectivity. For the detailed calculation process, please refer to the literature. 
(3) Objective weighting - entropy method 
The entropy method can make full use of the information of the original data and is one of the 
commonly used objective weighting methods. According to the index data collected in Table 3, 
the objective weight   is determined by the entropy method. For the calculation principle of 
the entropy method, see the literature. 
(4) Portfolio Empowerment 
In order to synthesize the subjective experience of the subjective weighting method and the 
inherent information law of the objective weighting method, the subjective and objective 
weights are combined. The calculation formula is shown in formula (2). 
 

                                
1
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In the formula,  1, 2, ,i i n   is the combined weight value of the ith index, i is the subjective 
weight value of the ith index, and i is the objective weight value of the ith index. The 
calculation results of the weights of social and economic evaluation indicators are shown in 
Table 3. 
 

Table 3. Weights of Socioeconomic Evaluation Indicators 

first-level indicator 
Secondary 
indicators 

Weights 

AHP Entropy 
method 

combined 
weights 

population development level 
Y1 0.0626 0.0003 0.00017 
Y2 0.0093 0.0002 0.00002 
Y3 0.0209 0.0092 0.00173 

population development level 
Y4 0.1079 0.1071 0.10417 
Y5 0.0340 0.0444 0.01361 
Y6 0.0214 0.0734 0.01416 

Industrial development level 
Y7 0.0254 0.0827 0.01893 
Y8 0.0581 0.0839 0.04394 
Y9 0.1331 0.1428 0.17133 

Development level of construction 
industry 

Y10 0.3484 0.1067 0.33509 
Y11 0.1098 0.2163 0.21408 
Y12 0.0691 0.1329 0.08278 

4. Analysis of the Influence of the Development Level of the Prefabricated 
Construction Industry on the Social and Economic Development 

4.1. Grey Correlation Analysis Model of the Development Level of 
Prefabricated Construction Industry and Social and Economic 
Development 

Grey correlation analysis is a multi-factor statistical analysis method, which can be used to 
analyze the strength of the relationship between factors and determine the degree of influence 
between each factor. If the trends of changes between factors (such as changes in size, direction, 
speed, etc.) are basically the same, then the more similar the shapes of the curves between the 
factors, the greater the degree of correlation, and vice versa. The specific calculation method is 
as follows [12]. 
(1) Standardized processing 
 

                                
' ij
ij

ij
i

p
p

p

                                                                             (3) 

 
In the formula, ijp  and '

ijp  represent the prefabricated construction industry development level 
index and social and economic development index before and after standardization, 
respectively. 
(2) Calculate the correlation coefficient 
Calculate the grey correlation coefficient between the compared sequence and the reference 
sequence: 
 



Volume 3 Issue 8, 2022 

DOI: 10.6981/FEM.202208_3(8).0036 

267 

Frontiers in Economics and Management 

ISSN: 2692-7608 

                     

' '
0 0

' '
0 0

minmin | | maxmax | |

| | maxmax | |

j ij j iji j i j
ij

j ij j ij
i j

p p p p

p p p p






  


  
                                                   (4) 

 

In the formula,  0 jp is the reference sequence value of the j  index;  is the identification 

coefficient, usually taken as 0.5. 
(3) Calculate the grey relational degree 
 

                                 
1

1 n

i ij
j

r
n




                                                                           (5) 

 
In the formula, n is the total number of calculation years 
(4) Calculate the comprehensive impact degree 
After considering the weight of social and economic development indicators, calculate the 
comprehensive impact of the development level of the prefabricated construction industry on 
our country's social and economic development. 
 

                                   i i iQ r                                                                          (6) 

 

In the formula, iQ  it represents the comprehensive influence of the development level of the 

prefabricated construction industry on the social and economic development; i  is the weight 
value of the social and economic indicators. 

4.2. Result Analysis 
The development level of the prefabricated construction industry is set as the impact factor, 
that is, the reference sequence, and the social and economic development is the evaluated 
object, that is, the comparison sequence. According to the principle of grey correlation degree, 
the grey correlation degree between the development level of prefabricated construction 
industry and social and economic development is calculated, as shown in Table 4. 
 

Table 4. The grey correlation between the development level of prefabricated construction 
industry and social and economic development 

Y1 Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9 Y10 Y11 Y12 
X1 0.612  0.617 0.623  0.662  0.645  0.654  0.665  0.648  0.672  0.669  0.686  0.670  
X2 0.630  0.634 0.639  0.670  0.657  0.663  0.674  0.659  0.679  0.677  0.690  0.678  
X3 0.534  0.538 0.545  0.575  0.564  0.566  0.557  0.558  0.587  0.574  0.605  0.581  
X4 0.631  0.638 0.651  0.713  0.683  0.699  0.701  0.698  0.729  0.713  0.753  0.721  
X5 0.679  0.681 0.683  0.695  0.699  0.692  0.682  0.708  0.688  0.692  0.688  0.693  
X6 0.663  0.665 0.668  0.694  0.682  0.689  0.668  0.703  0.686  0.689  0.688  0.679  
X7 0.683  0.689 0.702  0.763  0.731  0.755  0.733  0.757  0.777  0.748  0.794  0.759  
X8 0.465  0.494 0.580  0.678  0.650  0.637  0.683  0.663  0.641  0.722  0.532  0.580  

 
According to Table 4, 86% of the gray correlation degree values are in the range of 0.6 to 0.7. 
According to the relevant correlation degree standard [13], the gray correlation degree value 
greater than 0.6 and less than 0.8 can be considered as a high degree of correlation, and the 
gray correlation degree value is greater than 0.8 can be considered as a high degree of 
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correlation. This shows that the development level of the prefabricated construction industry 
has a certain impact on social and economic development, but the significance is not strong 
enough. Due to the differences between social and economic development indicators, after 
considering the weights of our country's social and economic development indicators, formula 
(6) is used to calculate the comprehensive impact of the development level of the prefabricated 
construction industry on our country's social and economic development, as shown in Table 5. 
 

Table 5. The comprehensive influence of the development level of the prefabricated 
construction industry on the social and economic development 

  population development 
level

 economic development 
level

 industrial development 
level

 construction industry 
development level 

 

Y1 Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9 Y10 Y11 Y12 

X1 0.000  0.000 0.001  0.069  0.009  0.009  0.013  0.028  0.115  0.224  0.147  0.055  

X2 0.000  0.000 0.001  0.070  0.009  0.009  0.013  0.029  0.116  0.227  0.148  0.056  

X3 0.000  0.000  0.001  0.060  0.008  0.008  0.011  0.025  0.100  0.192  0.129  0.048  

X4 0.000  0.000  0.001  0.074  0.009  0.010  0.013  0.031  0.125  0.239  0.161  0.060  

X5 0.000  0.000  0.001  0.072  0.010  0.010  0.013  0.031  0.118  0.232  0.147  0.057  

X6 0.000  0.000  0.001  0.072  0.009  0.010  0.013  0.031  0.118  0.231  0.147  0.056  

X7 0.000  0.000  0.001  0.080  0.010  0.011  0.014  0.033  0.133  0.251  0.170  0.063  

X8 0.000  0.000  0.001  0.071  0.009  0.009  0.013  0.029  0.110  0.242  0.114  0.048  

tot
al 

0.000  0.000  0.001  0.071  0.009  0.009  0.013  0.030  0.117  0.230  0.145  0.055  

0.001 0.089 0.159 0.431 

 
According to Table 5, the degree of correlation between the development of the prefabricated 
construction industry and our country's social and economic development is from high to low: 
construction industry development level > industrial development level > economic 
development level > population development level. The development level of the prefabricated 
construction industry has the greatest impact on our country's construction industry. The 
construction industry has brought huge economic benefits to our country's construction and 
development. However, compared with western developed countries, most of our country's 
construction industries still continue the traditional labor-intensive construction industry. 
There are many problems in the construction process, such as low concentration of the 
construction industry, high energy consumption, and low level of technical equipment. The 
prefabricated construction can change the existing extensive development model of the 
construction industry. It has the advantages of energy saving and environmental protection, 
high industrial concentration and high construction efficiency, which has an important impact 
on the development of our country's construction industry. Prefabricated constructions have 
the least impact on our country's population development level. In recent years, changes in our 
country's demographic structure have led to a continuous increase in the average daily wages 
of construction workers and a continuous decline in labor supply. In this context, the impact of 
prefabricated construction projects with a lower average labor rate on the level of population 
development is not significant. The impact of prefabricated constructions on our country's 
industrial development level and economic development level is in the middle. Prefabricated 
constructions directly affect the development level of the construction industry, and reflect the 
industrial economic capacity, which is ultimately transformed into the gross domestic product 
of the national economy. Among the influences on the level of industrial development, the 
development of the tertiary industry is most affected by prefabricated constructions. Because 
the construction mode of prefabricated constructions is completely different from traditional 
cast-in-place constructions, many emerging industries have emerged in its industrial chain. For 
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example, the components and accessories required for the production and installation of 
prefabricated components drive the development of the sales industry, the quality inspection 
of prefabricated node connections and prefabricated components increases the demand for 
testing service agencies, and the transportation of prefabricated components promotes the 
development of the third-party logistics industry... these Industry has the greatest impact on 
the development of the tertiary industry. 

5. Conclusion 

Due to the characteristics of industrialization and greening, prefabricated construction have 
become a new trend in the development of our country's construction industry. Studying the 
impact of the development level of the prefabricated construction industry on our country's 
social and economic development can provide decision-making references for the 
government's scientific overall planning and efficient and reasonable optimization of resources, 
and promote the sound and rapid development of prefabricated buildings. The research results 
show that the development level of the prefabricated building industry has a certain impact on 
the social and economic development of our country, which has the greatest impact on the 
development level of the construction industry and the least impact on the population 
development level. However, due to the late start time, there are still many bottleneck factors 
in the development of prefabricated construction in our country. It has not been fully promoted 
yet. The social and economic benefits brought by the prefabricated construction industry are 
not obvious enough. With the further development of the prefabricated construction industry 
in our country, the impact of its development level on our country's social and economic 
development is worthy of further in-depth study.Due to the lack of relevant statistical data, the 
construction of the evaluation index system for the development level of the prefabricated 
construction industry still needs to be further improved. 
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