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Abstract 
The application of digital technology in the field of construction is still in its 
infancy, and the existing concrete framework of digital technology applica-
tion in the construction industry and the study of applied ecological elements 
are not enough. The ecological elements of digital technology application in 
the construction industry are important factors that promote the healthy op-
eration of the entire digital technology application ecosystem. Using grounded 
theory, we compiled the data of 33 researchers who participated in semi- 
structured interviews, and obtained 4 main categories and 9 sub-categories of 
ecological elements of digital technology application in the construction in-
dustry. Among them, the digital technology application mechanism is the 
core category of ecological application elements. We also used the Bass model 
to analyze the application trend of digital technology in the construction in-
dustry. In 2040, the number of construction companies applying digital tech-
nology will reach 98.66% of the maximum market potential. 
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1. Introduction 

The application of digital technology in the construction industry is still in the 
preliminary stage of development, but this technology is becoming a key area for 
the future development of the global construction industry [1]. The new genera-
tion of information technology includes cloud technology, artificial intelligence 
technology, Internet of Things technology and virtual reality technology. These 
technologies are often used to implement digital management and intelligent 
services for users. The transformation of the digital industry has attracted the 
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attention of governments of various countries. Digital technology has received 
widespread attention in the manufacturing, financial, and Internet industries. 
However, the application of this technology in the construction field is still in its 
infancy, and its existing application ecological environment is not yet perfect [2]. 
In fact, construction enterprises should speed up the application and promotion 
of digital technologies such as BIM technology, big data technology and intelli-
gent construction technology [3]. 

The application of digital technology in fields such as intelligent transporta-
tion and smart house construction will cause tremendous changes in the con-
struction industry in the future. However, there is no researcher to establish a 
specific framework of the digital application ecological theory of the construc-
tion industry, and no researcher has conducted in-depth research on the appli-
cation system of digital technology in the construction industry. In order to bet-
ter promote the application of digital technology in the construction industry 
and the high-quality development of the construction industry, it is indispensa-
ble to study the ecological elements of the application of digital technology in the 
construction industry. The digital technology application mechanism is the most 
important part of the applied ecological elements, which is conducive to pro-
moting the success of the industry’s informatization and digital transformation. 
Digital technology will improve the innovation performance of construction 
companies and give corporate decision-makers the ability to better allocate re-
sources. This will create a smarter construction industry and have a profound 
impact on the construction industry. However, the existing research on the eco-
logical elements of digital technology application in the construction industry is 
still incomplete [4]. Therefore, we will use grounded theory to sort out the eco-
logical elements of digital technology application in the construction industry. 

Qualitative research, also called qualitative research, is a research strategy dif-
ferent from quantitative research [5]. Qualitative research is characterized by 
complexity and diversity, and researchers can formulate an open and flexible re-
search process according to research needs [6]. In the research on the digital 
technology application ecosystem of the construction industry, there is not 
enough data or information that can be used for reference, so this article uses 
qualitative analysis to study the digital ecosystem of the construction industry. 
Grounded theory is a theory put forward by Glaser and Strauss [7]. This theory 
is a qualitative research method used to construct a theoretical system and which 
expands new theories through procedural analysis. This kind of theory is very 
suitable for studying social issues and allows researchers to have a framework of 
understanding and integration of theories in an emerging field. So we use this 
theory to construct the digital ecosystem of the construction industry.  

This article innovatively applies grounded theory to the construction of the 
construction industry’s digital ecosystem, and on this basis uses Chinese data 
to analyze the application trend of digital technology in the construction in-
dustry. Using qualitative and quantitative analysis, this article creatively sorts 
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out the ecological elements of digital technology in the construction industry, 
and predicts the future application trends of digital technology in China’s con-
struction industry. These will greatly promote the construction industry to use 
digital technology to drive high-quality development, and provide a theoretical 
basis for promoting the transformation and upgrading of the construction in-
dustry. 

2. Data Collection Based on Semi-Structured Interviews 
2.1. Methodology of Data Collection 

Since there is no existing database for the research on the digital technology 
ecosystem of the construction industry, and there is no public data available for 
collection for empirical research on sample statistics, we use interview methods 
to collect the required data. There are two types of interviews: structured inter-
views and semi-structured interviews, both of which are methods for researchers 
to collect qualitative research data. Structured interview is a quantitative re-
search method and a way to obtain results by providing the interviewee with 
standardized questions. The results of structured interviews are highly reliable, 
but they also limit the thinking of the interviewees and cause some limitations in 
the survey results. Semi-structured interviews refer to informal interviews con-
ducted by formulating a bold interview outline for the interviewees. This method 
has greater flexibility in the specific application process, allowing the interviewee 
to diverge thinking based on the questions asked. Therefore, we use semi-structured 
interviews to diverge the thinking of the interviewer to obtain the ecological 
elements of digital technology application in the construction industry. 

The research on the digital technology ecosystem of the construction industry 
is still at the preliminary stage, and there is no standardized quantitative frame-
work system. This article is still in the stage of qualitative analysis. The use of 
structured interview research methods will lead to some limitations in the re-
search results and limit the divergence of innovative thinking in this article. 
Therefore, this article uses semi-structured interviews to interview experts in re-
lated fields, and conducts guided questions based on the actual situation of the 
interviews. Through effective communication with experts, this article has ob-
tained first-hand information related to digital technology in the construction 
industry. 

2.2. The Information of Interviewers 

The subjects of our research and interviews follow three principles:  
1) The interviewees have a relatively deep understanding of digital technology 

or the field of traditional architecture, and have relevant experience for more 
than 5 years.  

2) The interviewee has a certain degree of prediction on the future develop-
ment trend of digital technology or construction industry. 

3) Interviewees have a certain degree of awareness of government regulations 
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and market conditions, and have unique insights into the management of con-
struction companies or digital technology companies. 

On the one hand, there are not so many experts who only focus on the field of 
digital technology in the construction industry. Most experts focus on the direc-
tion of interdisciplinary integration. On the other hand, research in the field of 
digital technology in the construction industry has just started, and there is no 
public library of experts to contact. Therefore, we mainly selected the interview 
subjects from experts in the field of information technology, digital technology, 
smart construction, traditional construction, and government policy makers and 
executors. These interviewees have established a very close relationship with the 
digital technology ecosystem of the construction industry. Taking into account 
the differences in the regions where the experts are located, this article inter-
viewed the experts by telephone, video and on-site interviews. 

Through effective communication, 33 experts in different fields participated 
in semi-structured interviews, and finally 33 useful interview results were sorted 
and summarized. These 33 experts come from 4 fields: digital technology, smart 
construction, traditional construction and government. We used snowball sam-
pling to find relevant experts to participate in the semi-structured interviews. 
The information about all 33 interview participants is presented in Table 1. 

3. Analysis on Ecological Elements  
3.1. The Concept of Ecological Elements  

The concept of ecosystem comes from natural sciences. Tansley first proposed 
the definition of ecosystem, and he believed that an ecosystem is a system 
formed by the organic combination of organisms and the environment in a cer-
tain space in nature. Ecological elements refer to important elements in the eco-
system, and refer to the sum of natural elements closely related to humans. The 
construction industry digital technology application ecosystem refers to a system 
in which various participants cooperate with each other during the application 
and promotion of digital technology in the construction industry to promote the 
healthy operation of the entire digital technology application ecology. The eco-
logical element of digital technology application in the construction industry re-
fers to an important element that promotes the benign operation of the entire 
digital technology application ecosystem during the application and promotion 
of digital technology in the construction industry. In the era of Industry 4.0, the 
arrival of the 5G era means that digital technology will bring a higher degree of 
interactivity to construction companies. That is, the interactivity between enter-
prises and the social environment will increase. The application of digital tech-
nology in construction companies such as the transportation industry and 
housing construction industry also shows a large degree of diversity and com-
plexity. Its application in construction companies requires different digital solu-
tions based on different scene characteristics. 
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Table 1. The list of interviews. 

Field Number Experience (Year) Position 

Digital  
Technology 

13 10 - 20 

2 directors and 1 consultant of software company, 
2 directors and 1 consultant of hardware company, 

2 directors of IT company, 
1 analyst of IT company strategic, 

4 professors in the field of computer science. 

Smart  
Construction 

9 15 - 20 

1 chief engineer of smart construction site project, 
1 manager of smart parking lot project, 

1 supervisor of building intelligent equipment company, 
1 supervisor of building intelligent software company 

2 consultants of building intelligent company, 
2 experts in the field of intelligent transportation, 

1 technical supervisor of a building performance intelligent inspection company. 

Traditional  
Construction 

5 5 - 15 

1 CEO of construction company, 
2 directors of engineering department of construction company, 

1 CEO of real estate company, 
1 consultant of real estate technology. 

government 6 15 - 25 
3 makers of smart city policies, 

1 makers of smart transportation policies, 
2 makers of traditional building policies. 

 
In summary, the digital technology application system of the construction 

industry has the characteristics of interaction, diversity and complexity. These 
characteristics are similar to the characteristics of interaction, diversity and 
complexity in the ecosystem. Therefore, analyzing the ecological elements of the 
application of digital technology in the construction industry will help the pro-
motion and application of digital technology in the construction industry, the-
reby promoting the high-quality development of the construction industry. 

3.2. Analysis Based on Grounded Theory 
3.2.1. The Concept of Grounded Theory  
The core process of grounded theory is to encode and re-decompose the original 
data, and to categorize and reorganize concepts. In this process, the collected 
data will be summarized and a systematic theory can be constructed. Grounded 
theory coding includes three steps: Open coding, Axial coding and Selective 
coding. 

With the expansion of the influence of grounded theory in the field of social 
sciences, grounded theories have been widely used in the establishment of some 
new theories and models. Some researchers have initially applied grounded 
theory in the field of digital technology, but grounded theory has not yet been 
sufficiently applied in the research on the application elements of digital tech-
nology in the construction industry. At the same time, with regard to the analy-
sis of digital ecological elements of the construction industry, there is currently 
no very mature quantitative system and a lack of mature variable categories. 
Moreover, according to field surveys and semi-structured interviews in this ar-
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ticle, different people have different views on the digital understanding of the 
construction industry. Therefore, this article innovatively applies the grounded 
theory to the exploration of the ecological elements of the construction indus-
try’s digital technology, and builds a preliminary framework for the application 
of digital technology in the construction industry. 

3.2.2. Open Coding 
Open coding is the first step to coding. This step gradually conceptualizes the 
collected original data and unearths similar concepts and connotations in the 
primary data into categories. This article uses MAXQDA software to sort out the 
original interview manuscripts of the expert interviews, and code the content of 
the interview manuscripts. The effective manuscript of 33 experts is about 55,000 
words. In order to reduce the prejudice generated by the impression of intervie-
wees, we sorted out the collected materials according to the questions and rear-
ranged the order of sentences in the materials. We obtained a total of 197 initial 
categories after open coding. After further sorting out the initial concept, the 
tags with more than three frequencies were extracted and summarized into the 
initial category. We deleted some inconsistent tags. The demonstration of the 
initial concept is shown in Table 2. 

3.2.3. Axial Coding  
Axial coding is the excavation of the internal logic and connections between 
categories on the basis of open coding, and it is a process of abstracting, genera-
lizing and summarizing the main category and the sub-category. We continue to 
compare and analyze the initial concepts based on open coding, and establish 
associations between subcategories. Then, we further refined the main category 
of ecological elements of digital technology application in the construction in-
dustry. On the basis of summarizing the initial categories, we through the logical 
analysis and combing of different initial categories, we get 4 main categories and 
9 sub-categories as follows. Among them, the four main categories are policy 
strategies, management methods, application basis and market environment. 
The 9 sub-categories are strategic support, policies and regulations, reward and 
punishment mechanism, standardized management and control, integrated in-
formation system, technical foundation, talent foundation, application atmos-
phere and competitive situation. The main category and the corresponding 
sub-category are presented in Table 3. 

3.2.4. Selective Coding 
Selective coding is to explore the connection relationship between categories on 
the basis of the results of spindle coding. This step will eventually form the rela-
tionship between the core category and other categories, and build a new theo-
retical system. We further analyzed the results of Axial coding and found that 
the digital technology application mechanism is the core category of the ecolog-
ical elements of digital technology application in the construction industry. The 
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digital technology application mechanism is an important part of the digital 
technology ecosystem of the construction industry, and is a further refinement 
of the four main categories. The four main categories can be summarized as the 
core category of construction industry application mechanism, which is also the 
most important part of the research on the construction industry digital tech-
nology ecosystem. The result of our selective encoding is shown in Figure 1. 
 

Table 2. Demonstration of the initial concept.  

Number Initial category Initial concept 

1 
Industry  
planning 

The government can give a 5-year or 10-year industry plan regularly to guide construction companies to  
follow the national strategy to apply some emerging information technology. (a1) 

Industry planning is relatively important and it can have some impact on the future development of the  
industry. (a2) 

Some industry prospect plans issued by the government still have a certain guiding role for enterprises.  
(a3) 

2 
Tax  
regulations 

This policy can promote the application of digital technology by reducing taxes on construction companies 
that apply digital technology to reduce the cost of digital technology. (a4) 

The state’s reduction of taxes for construction technology innovation enterprises can indeed stimulate our 
enthusiasm for research and development. (a5) 

The profit rate of the construction industry is relatively low. When the state lowers taxes for innovative  
construction companies, we will also promote R&D and innovation of companies for tax incentives. (a6) 

3 
Local  
regulations 

Some local governments can use some local regulations and policy dividends to guide local construction  
companies to apply new information technology applications. (a7) 

Sometimes policies and regional regulations do have some influence on regional companies. (a8) 

Local regulations will affect the decision-making of local companies, as well as the application of internal 
technology in the company’s digital technology. (a9) 

…… …… …… 

195 
Hardware  
technology 

If we have good enough hardware technology, our construction companies are also willing to adopt digital 
technology to improve their production efficiency. (a611) 

The application of digital technology in construction enterprises is related to the level of hardware technology. 
(a612) 

We are also working hard to overcome the difficulties of hardware technology in digital technology. (a613) 

The domestic hardware technology is decent, and we are more willing to adopt domestic digital software. 
(a614) 

196 
Standardized 
platform 

Construction companies can better manage and apply digital technologies by building standardized platforms. 
(a615) 

As an information company, we have adopted a standardized platform, thus improving work efficiency.  
(a617) 

We have inspected companies in the industry that adopt standardized platforms, and it really makes us more 
convenient. (a618) 

197 
Vicious  
competition 

Our information company will encounter vicious competition when promoting some technologies, which will 
lead to decreasing the return of technology. (a619) 

I think that guiding the market in a reasonable way to reduce vicious competition can promote the application 
of digital technology in construction companies. (a620) 

When vicious competition is suppressed and the degree of industry involution is reduced, the atmosphere of 
innovation will become better. (a621) 
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Table 3. The main category and the corresponding sub-category formed by Axial coding. 

Main category Sub-category Initial category 

Policy strategy 

Strategic support Industry planning, industry outlook, strategic research, prospect planning 

Policies and regulations 
Tax regulations, policy guidance, local regulations, legal regulations, government  
documents 

Management  
method 

Incentive mechanisms 
Evaluation mechanism, performance evaluation, reward mechanism, punishment  
mechanism 

Standardized control 
Standardized process, standardized management, standardized supervision, standardized 
platform 

Information Integrated System Paperless office, information management system, information integrated platform 

Application  
basis 

Technical foundation 
Hardware technology, software technology, network technology, 5G technology, blockchain 
technology 

Talent base R&D talents, application talents, talent education level 

Market  
environment 

Application atmosphere New technology adoption rate, current status of technical barriers, application threshold 

Competitive situation Reasonable competition, vicious competition, healthy competition, competitive situation 

 

 
Figure 1. Ecological elements of digital technology application in construction industry. 
 

From the further analysis of the original data, it can be obtained that the core 
category of the construction industry technology ecological elements is the digi-
tal technology application mechanism, and the foundation of technology appli-
cation, government strategies, management methods and market environment 
are all included in this core category. Technical foundation and talent founda-
tion are the prerequisites for the application of technology in the construction 
industry, as well as an important condition for the spread of digital technology. 
The government’s strategic plan for the promotion of digital construction in the 
construction industry and policies and regulations to promote the application of 
digital technology in the construction industry will promote the further applica-
tion of digital construction in the construction industry. At the same time, a 
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good technology application atmosphere and a market environment under a 
reasonable competitive situation are also an important part of the digital tech-
nology application mechanism. In the process of the spread of digital technology 
in the construction industry, construction companies will carry out a series of 
changes in corporate management in order to better utilize digital technology to 
improve corporate efficiency. Among them, the reward and punishment me-
chanism, standardized management and control, and integrated information 
system will be an important part of the transformation of corporate manage-
ment. 

3.2.5. Theoretical Saturation Test 
Using grounded theory to analyze the ecological elements of digital technology 
application in the construction industry requires testing the theoretical satura-
tion. We conducted semi-structured interviews with 6 experts outside the inter-
views to further the theory of the digital technology ecosystem in the construc-
tion industry constructed in this article test. After collating the results of inter-
views with experts, the results show that the category connotations in the digital 
technology ecosystem of the construction industry are relatively rich and there 
are no more initial concepts and categories. It can be seen that the connotation 
of the ecological element analysis of the application of digital technology in the 
construction industry has reached saturation. 

4. Analysis of Digital Application Trend in Construction  
Industry 

4.1. Model Introduction 

It can be obtained from the theoretical framework of the digital technology eco-
system in the construction industry. The application mechanism of digital tech-
nology is the core category of the system. Therefore, we will further analyze the 
future trend of digital technology application in the construction industry. The 
application of digital technology occupies a pivotal position in the digital eco-
logical technology of the construction industry. After building a digital technol-
ogy ecosystem in the construction industry, we will further explore the promo-
tion and application of the most important digital technology in the system in 
the construction industry. We will take China as an example to analyze the digi-
tal technology diffusion trend of construction companies. 

The Bass model, Gompertz model, and Logistic model are commonly used 
models to predict the trend of technological innovation diffusion. These three 
models are more classic models for studying innovation diffusion. Among these 
three models, the Bass model is most widely used in the study of technology dif-
fusion [8]. Because of the three parameters in the Bass model, M (market poten-
tial), p (innovation coefficient), and q (imitation coefficient) all have practical 
significance. The future diffusion trend of the product can be obtained through 
the analysis of the three parameters. Therefore, we innovatively use the Bass 
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model to predict the trend of innovation and diffusion of digital technology 
products in the construction industry. 

The basic form of the Bass model is as follows: 

( ) ( ) ( )
d

d
N t qp N t M N t

t M
   = + × −    

 [9]            (1) 

where p represents the innovation coefficient, that is, external factors. Q represents 
the imitation coefficient, that is, the internal influence factor. N(t) is the cumula-
tive number of enterprises adopting new technology at time t. M is the largest 
market potential for technology adopters. 

4.2. Parameter Estimation 
4.2.1. Potential Market Estimation 
The popularization of digital technology in construction companies needs a long 
period of time. Here, this article will analyze and model the past data to obtain 
the parameters needed in the Bass model. With the continuous development of 
the construction industry, more and more construction companies have begun 
to appear. By sorting the number of construction companies in chronological 
order, this article constructs a time series of the number of Chinese construction 
companies collected from 2000 to 2019 [10]. We organize the collected data into 
pictures and display them in Figure 2. We use the damped Holt method to pre-
dict the number of construction companies in 2040. In the case of a damping 
coefficient of 0.1, we use python loop iteration to predict next year’s data using 
the quadratic exponential smoothing method. Finally, the total number of con-
struction companies in 2040 is about 152,973. Through expert prediction and 
analysis, in 2040, the digitalization rate of the construction industry will reach 
85%. Therefore, the maximum market potential value M takes the value of 
130,027.  
 

 
Figure 2. Number of construction enterprises in each year from 2000 to 2019 [10]. 
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4.2.2. Innovation Coefficient and Imitation Coefficient Estimation  
In the public database and public information, we did not find data that can be 
directly applied, and there is no authoritative expert to estimate the digital tech-
nology innovation coefficient and imitation coefficient of the construction in-
dustry. Therefore, we selected 18 papers using the Bass model to analyze tech-
nology diffusion from 529 papers related to technology diffusion in the Internet 
field, computer technology field, and digital technology diffusion in the con-
struction industry. We obtain parameter estimates by averaging the collected 
data. The samples we obtained are as Table 4. 

From 18 papers related to the diffusion of digital technology in the construc-
tion industry, we selected a total of 23 samples of innovation coefficient p and 
imitation coefficient q parameters. Among these digital technology innovation 
diffusion parameters, the innovation coefficient p is relatively small, and its val-
ue ranges from 0.00050 to 0.13270. The imitation coefficient q is relatively large, 
and its value ranges from 0.00031 to 0.65900. Taking the average of all p and q 
parameters, we get the p value of 0.02169 and q value of 0.33107 in the digital 
technology diffusion of the construction industry. 

4.2.3. Forecast of Digital Technology Application in China’s Construction  
Industry 

In 2003 and 2011, the Ministry of Housing and Urban-Rural Development of 
China did not have clear guidance on the collaborative application of digital 
technology in the construction industry. In 2016, the Ministry of Housing and 
Urban-Rural Development of China emphasized that the construction industry 
needs to enhance the application of digital technologies such as BIM, big data,  

 
Table 4. Bass model parameter estimation. 

Researcher Name P (Innovation coefficient) Q (Imitation coefficient) Sample P (Innovation coefficient) Q (Imitation coefficient) 

Abedi 0.00670 0.22500 Zhao et al. 0.00150 0.19570 

Andres, Santiago 0.00370 0.53200 Shao 0.00300 0.30890 

Lim et al. 0.00500 0.06000 Reddy 0.00360 0.25360 

Song et al. 
0.13270 0.53620 Chen 0.00400 0.25200 

0.00510 0.42440 

Yuan et al. 

0.00060 0.32820 

Hakyeon 0.00870 0.57320 0.08000 0.50000 

Tang, Yi 0.00202 0.31256 0.02000 0.29000 

Gholozadeh et al. 
0.00200 0.20900 Wang 0.03840 0.62120 

0.00100 0.28800 Meng, He 0.09200 0.19300 

Kale, Arditi (2005) 0.05420 0.00030 
Teng et al. 

0.00480 0.31860 

Kale Arditi (2010) 0.01500 0.08000 0.00390 0.45380 

Xie et al. 0.01100 0.65900    

Average value of P 0.02169 
Average value 

of Q 
0.33107 
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Figure 3. Cumulative penetration rate of digital technology in construction enterprises 
from 2016 to 2040. 

 
mobile communications and the Internet of Things in the construction industry. 
Therefore, we regard 2016 as the starting year for the promotion of ecological 
application of digital technology in the construction industry. In the Bass model, 
we substitute M = 130027, p = 0.02169, and q = 0.33107 into the formula. Using 
Python calculation results and processing the calculation results, we can get the 
following results of the digital technology diffusion trend in the construction 
industry as Figure 3. 

We divide the predicted value obtained by the maximum market potential to 
obtain the penetration rate of digital technology in the construction industry. 
Judging from the predicted value, the largest number of applications of con-
struction companies using digital technology that year will peak in 2023. After 
2023, the annual increase in the number of construction companies applying 
digital technology will gradually decrease. After the cumulative penetration rate 
of digital technology in the construction industry reaches 92.44% in 2030, the 
growth rate of the penetration of digital technology in the construction industry 
will continue to slow down, and in 2040 it reached 98.66% of the maximum 
market potential annually. 

5. Conclusion 

The continuous development of information technology and digital technology 
has brought more opportunities and challenges to the development of the con-
struction industry, which also puts forward stricter requirements on the digital 
ecological environment of the construction industry to a certain extent. Howev-
er, the research on the digital ecology of the construction industry is still in its 
infancy at this stage, and systematic research results have not yet been formed. 
In order to better promote the further application of digital technology in the 
construction industry and promote the high-quality development of the con-
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struction industry, we invited 33 experts in the fields of digital technology, smart 
construction, traditional construction, government and other related fields to 
carry out the framework of the construction industry digital technology ecosys-
tem. Semi-structured interviews with participants were the main data source in 
this study. We applied grounded theory and used MAXQDA software to syste-
matically code the results of semi-structured interviews, after open coding, axial 
coding and selective coding. We finally get that the digital technology diffusion 
mechanism is the core category of the digital technology ecosystem in the con-
struction industry. The application mechanism of digital technology in the con-
struction industry refers to the process of digital technology in the construction 
industry, from research and development to promotion, and then to universal 
application. The Bass model is an important model in predicting the spread of 
technology. Not only is the calculation method simple, but also its prediction 
results are also more accurate in practical applications. Therefore, we use the 
Bass model to predict the future spread of digital technology in the construction 
industry. We use literature to sort out the estimated parameters related to digital 
technology. The peak annual increase of construction companies applying digi-
tal technology will reach 2023, and the application rate of digital technology in 
the construction industry will reach 98.66% of the maximum market potential in 
2040. 
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