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Abstract. As China has entered a period of a New Normal and China’s “New-type urbanization” 
soars up, development of city construction technology thus becomes urgent. This paper analyzes the 
SWOT factors of construction technology development of several representative cities in recent years, 
and adopts AHP-SWOT analysis method to analyze the strategy of construction technology 
development. Since the development of construction technology has been so rapid in Wuhan in recent 
years, Wuhan is chosed as the sample for the research. The results turns out that the biggest strength, 
weakness, opportunity and threat of the construction technology development in Wuhan are 
respectively the solid foundation of construction technology, weak urban infrastructure, the 
intertsection of national strategy, the challenge brought about by the rise of other central city in 
middle parts of China. According to the influence of various factors on the construction science and 
technology development of wuhan city, we put forward specific policies to provide reference and 
suggestions for the city construction technology strategy in Wuhan in the end of this paper. 

Introduction 
China’s economy has entered a period of a new normal in 2015, the economic growth will 

increasingly depend on productivity and innovation-driven. "National Plan on New Urbanization 
(2014- 2020)" requires that  in promoting China's urbanization we should solve the problems of 
extensive low efficiency of construction land  and the unreasonability of urban spatial distribution 
and size structure and so on [1]. Construction of new-type urbanization and economic new normal 
made further significant requirements of construction technology development. Construction 
technology development Strategy is a kind of science and technology strategy, in spite of Shenzhen, 
Dalian, Wuhan, Qingdao, Beijing and other cities have conducted studies on the construction of 
science and technology development strategy, but studies of domestic cities are still relatively small, 
mainly focus on science and technology development strategy. 

Wuhan is the central city of China, an important node city in the "One Belt and One Road" strategy 
and strategic pivot in the central part of China. In view of the need and importance Wuhan municipal 
government to build national strategic development of science and technology development, the 
urgent need to speed up the construction of Wuhan Science and Technology Strategy Development. 
In this study, AHP-SWOT analysis, Wuhan City as an example of the construction of science and 
technology development strategy analysis, to provide reference for the construction of Wuhan 
Science and Technology Innovation Strategy. 

Research methods 
AHP-SWOT model. SWOT analysis was first used in the early 1980s, proposed by Professor Wei 

Like University of San Francisco, to grasp the basic internal strengths and weaknesses and external 
opportunities and threats based on the development strategy in line with the company's future 
development [2]. After the 1990s, SWOT analysis gradually applied to other disciplines and fields, is 
a qualitative methodology for technical methodological guidance [3, 4]. AHP is a decision analysis 
method for qualitative and quantitative analysis of operational research in the late 1970s the United 
States proposed a combination of home Saaty [5]. The mixed use AHP and SWOT analysis is often 
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used to improve the viability SWOT analysis, because of the importance of AHP can be 
quantitatively determined in the SWOT factor group [6]. Many scholars at home and abroad have 
been taken AHP-SWOT analysis in different fields. Kurttila, Shrestha and other scholars will 
AHP-SWOT analysis in strategic decision-making in forestry [7,8]. The impact of construction 
technology development strengths factors factors weaknesses opportunities and threats factors 
summarize, the AHP tool to compare any two factors determine the priority of each factor. According 
to the role of each factor on the construction technology development system, summarizes the 
different development programs and propose countermeasures. In this paper SWOT factor analysis, 
factor analysis weights, under the theory of strategic path generation, AHP-SWOT analysis model 
which built construction technology development in this paper shown in Figure 1. 

 
Fig. 1 AHP-SWOT analysis model of construction technology development 

SWOT factors. Experts have been selected from two channels to set up experts group ,the one 
channel is choose one in the building industry, there are a wealth of experience and understanding of 
the development needs of the construction industry, the current status of the development and 
construction of technology people as panelists. Second, select the scholars in the construction field 
research. According to international practice to invite experts to between 10-25 people, based on the 
SWOT analysis, selected for the most important decision-making factor in building local 
technological development. Each of these factors into SWOT categories: strengths, weaknesses, 
opportunities and threats. 

Judgment matrix. Judgment matrix is a matrix showing the relative importance of each hierarchy 
between two factors. General judgment matrix layer by layer from the target layer, layers and 
elements of the model based on the relationship between representation, constructed from a lower 
layer adjacent judgment matrix related factors, such as Formula 1. In this matrix, the feature vector 

is ，so ，i, j = 1, 2, ……n, aji = 1 /aij；when i= j,  aij = 1; the 
variation range of the value of aij is1~ 9, the meaning of 1/1 is two elements have the same 
importance, 9/1 indicates absolute or extremely importantance of the previous factor . 

   
According SWOT matrix factors, the advantages of group structure, group weaknesses, 

opportunities group and judgment matrix threat groups, SWOT feature weights to make more 
scientific, objective and comprehensive, we use the Delphi method, experts in the field of science 
invite pairwise factor comparison of scoring, the importance of the assignment in accordance with 
1-9. 

Consistency Ratio(CR) and rank. Since the expert scoring with a difference, it should determine 
the consistency of decisions ,  is the biggest feature of the root, the 
value of RI in Table 1, the judgment matrix of random consistency ratio CR = CI / RI, when less than 
10% CR, judgment matrix is considered to have a satisfactory consistency, which scored relatively 
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experts agreement. The method using characteristic values for each set of factors to calculate the 
priority groups of priority where the maximum number of factors SWOT group representatives, to 
form a new matrix, and then sort between groups.  

Table 1 RI value table 
n 1 2 3 4 5 6 7 8 9 
RI 0 0 0.58 0.90 1.12 1.24 1.32 1.41 1.45 

AHP-SWOT method applying in the development of construction science and technology 
SWOT factors matrix of construction science and technology development. Currently only 

there are Wuhan, Shenzhen, Dalian, Beijing, Chongqing and other cities to build science and 
technology development strategy research, we analysis the construction scientific and technological 
development data of the five cities in recent years, summarize the impact these five urban 
construction SWOT factors such as technological development table 2. 

Table 2 SWOT factors matrix 
SWOT groups SWOT factors 

Interal factors 
(strenghths and 
weaknesses) 

Foundation of construction technology development 
Technological innovation supporting  

development needs of urban construction 
Research funding 

  Government support 

Exteral factors 
(opportunities and 

threats) 

Regional expansion and monopoly 
Regional economic development 
Competition in the global market 

Human resources competition 
National policy and strategy 

Based on the above factors, the selection of the city's construction technology for research. Studies 
have shown that the construction of Wuhan Science and Technology is developing rapidly in recent 
years, the Wuhan municipal government to build support for technological development and financial 
investment to be large compared to other cities, and affected Wuhan location factors and national 
policy strategy, Wuhan Construction Technology there is considerable room for development, so the 
development of scientific and technological development for the local level of construction in Wuhan 
Wuhan construction planning and Technology Development plays a crucial role. 

Application basis of AHP-SWOT. The main reason for building applications AHP-SWOT 
Analysis Research and Technology Development Strategy are: a wide range of industries involved in 
the construction of science and technology development, a number of factors, both internal factors 
characterizing the technological development of various construction areas. Through an objective 
analysis of factors affecting the construction of technological development, the construction of 
science and technology development to understand the strengths and weaknesses and the 
opportunities and threats faced by the construction of science and technology to achieve the best 
combination of the development of the external environment and internal conditions for the 
development to take advantage of opportunities and avoid threats, play advantages, disadvantages 
overcome construction technology development strategy to provide a theoretical basis. Masozera, 
Kahraman and other scholars will AHP and SWOT analysis of mixed use will use case study method 
to check whether the applicable under certain circumstances [9,10]. The following will be in Wuhan, 
for example, the use of AHP-SWOT analysis of the construction of Wuhan science and technology 
development research. 
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Case analysis 
SWOT factors matrix. Wuhan Yangtze River economic belt at the core node and the Silk Road 

economic belt intersection, but also as a pilot national innovation-oriented city and the "1 + 8" City 
Circle building, at the same time as the rise of the central strategic fulcrum, a very large geographical 
advantages . Engineering design is the dominant industries in Wuhan, China Liu Cheng has built 
high-speed railway, the bridge on the Yangtze River Seventy-third of the key projects is "Wuhan 
Design", which provide  good science and technology innovation support for the development of 
Wuhan construction science and technology. However, the central city of Wuhan, compared with 
developed countries, the urbanization rate is low, weak infrastructure. Expansion by both domestic 
and foreign core construction business monopoly threat, the threat of human resources competition, 
only 72 km length of rail transit network is currently in Wuhan, ranked ninth. In recent years, 
construction of the Composite Wuhan Science and Technology Development, summed up the 
construction of Wuhan Science and Technology Development SWOT factor matrix as shown in 
Table 3. 

Table 3 SWOT factors matrix in Wuhan construction technology development 
SWOT groups SWOT factors 

Strenghth（S） 
S1：The solid foundation of construction technology 
S2：Regional geographical advantage is obvious 
S3： Science and education talent resources are rich 

Weakness（W） 

W1：The urbanization level is not high, unbalanced development 
between urban and rural areas 
W2：The weak urban infrastructure and the construction is difficult 
W3：The contribution rate of science and technology construction 
progress is low, ability is not strong 

Opportunity (O) 

O1：The intersection of National strategy 
O2：National innovative city and East lake national independent 
innovation demonstration area construction 
O3：Two type society construction of Wuhan"1 + 8" City Circle 

Threat (T) 

T1：The challenges of the rise of central China center for urban belt 
T2：Strategic competitive national economic sectors 
T3：The expansion and monopoly of core enterprise in Urban 
internationalization in the field of scince and technology construction 

AHP quantitative analysis of Wuhan construction science and technology development. We 
use the Delphi method,and have invited 20 experts in the field of construction of  to mark the 
influence factors of the construction science and technology development two by two, Among them，
there are ten managers and management personnels in Wuhan city construction business unit, and ten 
university  scholars in the construction  field of  science and technology development research. 
According to the result of expert scoring, comparison matrix of two factors comparison within each 
group has been established, the priority of each factors has been calculated by utilizing the method of 
characteristic value, the SWOT group which has the biggest factors has been chosen, and test the 
consistency of comparison matrix, the factors within the priority weighting and consistency ratio CR 
are shown in Table 4. 

According to the results in table 3, the new comparison matrix between  groups has been got by the 
group which has the biggest priority weighting factors , which is the comparison matrix between 
groups composed of  S1, W2, O1, T1, as shown in table 5. 
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Table 4 Priority weighting factors within each group 

Group Influencing 
factor RI(n) CR Priority weighting factors 

between groups 

S 
S1 
S2 
S3 

0.58(3) 0.0086 
0.37 
0.28 
0.35 

W 
W1 
W2 
W3 

0.58(3) 0.0948 
0.10 
0.50 
2.28 

O 
O1 
O2 
O3 

0.58(3) 0.0086 
0.55 
0.20 
0.25 

T 
T1 
T2 
T3 

0.58(3) 0.0775 
0.68 
0.19 
0.13 

Table 5 Comparison matrices between groups 
Groups 

elements S1 W2 O1 T1 

S1 1 1/1.1 1/7 1/9 
W2 1.1 1 1/8 1/3 
O1 7 8 1 3 
T1 9 3 1/3 1 

Obtained by calculation that CR=0.069<0.1, we can judge that matrix pass the consistency check. 
Finally we can conclude priority weighting and sorting  between groups  are shown in Table 6. 

Table 6 Priority and sorting table between groups 
SWOT S W O T 
Priority 

weighting 
between 
groups 

0.06 0.07 0.58 0.29 

Rank 4 3 1 2 
Result analysis. Sort the results according to factors within SWOT factors between group A and 

group shows, Wuhan Science and Technology Development building opportunities facing> threat> 
Disadvantages> advantages, the biggest advantage of the construction of Wuhan Science and 
Technology Development, weaknesses, opportunities and threats for the construction of science and 
technology base, city weak infrastructure challenges of national strategic meeting point to bring the 
central city of central China. Advantages of minimal impact reason may be that construction science 
and technology development in Wuhan city fails to make full use of its own construction and talent 
advantages, and the weakness of urban infrastructure is more prominent compared advantage 
currently in Wuhan. Wuhan City should take advantage of the national strategy to develop the 
intersection of promoting the construction of Wuhan Science and Technology, and seize "along the 
way", "Rise of Central China", "renaissance big Wuhan" development opportunity, accelerate the 
development of urban construction and building technology, explore the future of urbanization 
development in Wuhan. While strengthening the construction of scientific and technological base 
strong scientific and technological advantages and personnel, strengthen the local construction 
business restructuring and research capacity, enhance domestic and foreign construction enterprises 
core competitive strength. 
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Conclusions 
This case study was the first in the area of construction science and technology, AHP-SWOT as a 

combination method of a qualitative and quantitative analysis of strategic decision-making, making 
the decision analysis become objective in some extent. In this paper, AHP-SWOT analysis method 
analyzed the development of construction science and technology advantages, weaknesses, 
opportunities and threats in Wuhan, Strategic decisions for the future construction of Wuhan Science 
and Technology for Sustainable Development provides a reference, while also providing research 
strategic decision to build a science and technology development in other cities of methods to ensure 
its construction science and technology development strategy choices are quantitative basis. 
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