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Abstract 
This paper uses Citespace software to conduct a bibliometric analysis of the theoretical 
achievements in the field of domestic machinery and construction productivity, sorts out 
and summarizes its research progress, and finds that the construction industry, 
productivity and technological progress and their related content are long-term 
research issues in the academic community, and productivity The measurement and 
analysis of influencing factors and the research on the driving factors of technological 
progress are the major difficulties in this field, and it is believed that future research may 
focus on the measurement and evaluation of carbon productivity and the path of green 
total factor productivity improvement. 
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1. Introduction 

China's economy has entered a new era. It has changed from a rough development stage that relied 
on labor and capital and other factors to a high-quality development stage that relies on technological 
innovation. It is necessary to continuously improve the innovation vitality of enterprises and 
accelerate industrial transformation and upgrading. The machinery and construction industry are 
important parts of the national economy, and improving the productivity of machinery and 
construction will help promote high-quality economic development. With the continuous 
advancement of research on topics related to machinery and construction productivity, domestic 
scholars have achieved rich research results, but there are few studies on sorting and summarizing 
related literature in this field, especially the lack of bibliometric analysis of existing research. Based 
on the current domestic literature in the field of machinery and construction productivity, this paper 
uses bibliometric methods and Citespace software to draw keyword co-occurrence graphs, high-
frequency keyword data tables and keyword clustering tables, and sort out the research progress in 
this field. The following provides references for further research in the field of machinery and 
construction productivity. 

2. Research Methods, Tools and Sample Sources 

(1) Research methods and tools 

In the exploration of the research field, more and more bibliometric methods are used to improve the 
traditional literature review, and the bibliometric method based on the knowledge graph method can 
be used to analyze the scientific achievements in the research field. Citespace is a multivariate and 
dynamic literature analysis software that focuses on analyzing the potential knowledge contained in 
the literature and is gradually developed under the background of metrology and information 
visualization. With the continuous updating of Citespace, its functions are becoming more and more 
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perfect. It can build a keyword information analysis network, provide multiple perspectives to reflect 
the evolution process of a certain field, and help to discover hot topics and research trends in the 
discipline. 

(2) Source of Sample  

The literature samples used in this paper are from the China National Knowledge Infrastructure 
(CNKI) database, and the source categories for journal retrieval are core journals and CSSCI. By 
reading and summarizing relevant literature in the field of machinery and construction productivity, 
the subject words “machinery”, “construction” and “productivity” were selected for retrieval. Since 
the relevant research first appeared in 1998, the time range of the literature sample was set in 1998-
2022, the retrieval time is June 1, 2022. In order to ensure the objectivity and scientific of the analysis 
results, the literature data was further screened, and conference papers and literatures that were not 
related to the theme were eliminated, and finally a total of 591 valid sample data were obtained. 

3. Research Progress of Domestic Machinery and Construction Productivity 

(1) Keyword co-occurrence analysis 

The co-occurrence analysis of keywords can be used to understand the number of co-occurrences of 
keywords in related literature in a certain field, which is helpful to discover the issues that scholars 
focus on. This paper uses Citespace software to draw the keyword co-occurrence graph in the field 
of machinery and construction productivity, and based on the analysis results, the high-frequency 
keyword distribution table shown in Table 1 is made. There are several nodes with different colors 
and sizes in the co-occurrence graph, representing different keywords. Among them, the larger the 
node is, the higher the frequency of keywords is, the color of the node from light to dark indicates 
that the research time is from far to near, and the keywords with higher frequency and centrality can 
reflect the research hotspots in this field. 

 

Table 1. Distribution of high-frequency keywords in machinery and construction productivity 
literature 

NO. Frequency  Centrality Keyword NO. Frequency  Centrality Keyword 

1 48 0.18 Construction 7 11 0 
Transient 
Analysis 

2 32 0.1 
Technological 
Advancement 

8 10 0 Design 

3 20 0.07 Productivity 9 7 0 Shearer 

4 15 0.01 
Technical 
efficiency 

10 6 0.01 
Agricultural 
engineering 

5 15 0.05 Influencing factors 11 6 0.03 
National 
economy 

6 13 0.01 Manufacturing 12 6 0.01 
Leading 
industry 

 

It can be seen from Table 1 that the keywords with a frequency of more than 20 are "construction 
industry", "technical progress" and "productivity", corresponding to the top three nodes, as well as 
"technical efficiency", "influencing factors" and "productivity". The frequency of keywords such as 
"manufacturing" is also relatively high. According to the size of the keyword centrality, it can be 
found that the productivity of the construction industry and its influencing factors and technological 
progress are the research hotspots in the academic circles. The construction industry has played an 
important role in promoting China's economic and social development, but its productivity is 
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relatively lower than that of the machinery industry, and it has a greater impact on the environment 
in the process of production and development, green and high-quality development, and technological 
innovation. It can be seen from the gradual changes in the color of the keyword nodes that the colors 
of the nodes of "construction industry", "technical progress", "productivity" and "national economy" 
are from light to dark, indicating that these keywords have always been concerned and studied by the 
academic circles. 

(2) Keyword cluster analysis 

This paper uses the LSI algorithm that comes with CiteSpace software to group closely related 
keywords into one category, and assigns the keywords with the highest frequency as the cluster name, 
and then selects the three largest categories, and the results are shown in Table 2. Cluster table. The 
Silhouette value reflects the similarity of each cluster, and the closer the value is to 1, the better the 
clustering effect. Next, by analyzing the relationship between the keywords in each category, we will 
summarize the research content of the corresponding topic, and show the relevant results in the field 
of machinery and construction productivity. 

 

Table 2. Keyword clustering table of domestic machinery and construction productivity literature 

Category and 
name 

Cluster 
size 

Silhouette Key words 

#0 Construction 62 0.942 

Construction; National Economy; Industrial Structure; 
Construction Enterprises; Planting; Productivity; Economic 

Growth; Technological Level; Agricultural Economy; 
Industrialization 

#1 Influencing 
factor 

60 0.967 

Influencing factors; environmental pollution; DEA; agricultural 
engineering; factor decomposition; construction machinery; 

principal component analysis; innovation efficiency; regional 
differences; technological development 

#2 
Technological 

progress 
46 0.978 

Technological progress; factor mismatch; carbon emissions; 
international competition; production efficiency; agriculture; 

factor endowments; cost-benefit; labor input; technical 
efficiency 

 

#0 Construction Industry: The construction industry is the mainstay of the national economy and 
social development, but its production efficiency is not high, which restricts the development of the 
construction industry. Some scholars have pointed out that it is necessary to accelerate the green 
transformation of construction enterprises and improve the green total factor productivity of the 
industry, so as to promote the green and high-quality development of the construction industry. With 
the acceleration of the construction industrialization process, the mechanism and effect of 
industrialization on the production efficiency of the construction industry have also received attention 
and research. In addition, agricultural economy is also an important aspect of promoting economic 
growth and optimizing industrial structure. Agricultural mechanization is an effective way to 
accelerate agricultural economic development and improve agricultural total factor productivity. Its 
technical level has different characteristics and paths for improving the productivity of planting 
industry, and it is suggested to speed up the technological innovation of agricultural mechanization. 

#1 Influencing factors: In the process of research on machinery and construction productivity, 
scholars usually adopt different methods to measure labor productivity and total factor productivity, 
etc., and analyze the influencing factors. Because the DEA method does not need to determine the 
production function form and parameters in advance when measuring the efficiency, this method is 
widely used by the academic community. The principal component analysis method can rank the 
influencing factors to determine their importance, and provide a reference for the cause analysis of 
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the productivity research model. (2011) analyzed the impact of technological progress on labor 
productivity in the construction industry, and pointed out that the level of technological development 
should be further improved. Other scholars have discussed the impact of environmental pollution, 
regional differences and other factors on the productivity of the construction industry and agriculture. 

#2 Technological progress: Technological progress is the main driver of economic growth and social 
development. China's economic development has long relied on the pull of labor and capital factors, 
and the level of technological innovation is low. To achieve high-quality economic development, it 
is necessary to increase investment in research and development, accelerate technological innovation, 
and improve total factor productivity. Zhao Liang and Yu Kang (2020) found that technological 
progress can significantly improve agricultural total factor productivity, and changes in factor input 
structure both promote and inhibit agricultural total factor productivity. In the context of carbon 
peaking and carbon neutrality, some scholars have studied the relationship between technological 
progress and production efficiency under carbon emissions and environmental regulation policies, as 
well as industry green total factor productivity and other issues. 

4. Conclusions and Prospects 

In this paper, the CNKI database selected literatures related to machinery and construction 
productivity as samples, used bibliometrics and Citespace software to draw keyword co-occurrence 
graphs and cluster data tables, and analyzed and sorted out research in this field. The following 
conclusions are drawn: (1) According to the co-occurrence analysis of keywords, the construction 
industry, productivity and technological progress are the key issues that scholars have been concerned 
about and researched; (2) Through the clustering of keywords, the measurement and impact of 
productivity can be found Factor analysis and research on the driving factors of technological 
progress are the most difficult points in this field. Combined with the current research status and 
progress, it can be predicted that the measurement and evaluation of carbon productivity and the path 
for improving green total factor productivity may become further research directions. 
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