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Abstract: The driving force of super-gentrification shapes a complex system in which multiple dynamic
factors interact with each other. This paper takes the dynamic factor system of super-gentrification as
the research object and uses the Interpretative Structure Modeling (ISM) to analyze these dynamic
factors. The levels of these dynamic factors and the interaction between them are determined.
The Cross Impact Matrix Multiplication Applied to a Classification (MICMAC) analysis is also
conducted to determine the dependence power and driving power of these dynamic factors. Through
analysis, it is concluded that the dynamic factors of super-gentrification are distributed on six levels.
Among these dynamic factors, Transformation of Industrial Structure and Occupational Structure in
Urban Central Areas, Housing Needs of Overseas Elites, Investment Needs, Development of the Real Estate
Market, and Unique Areas and Lifestyle Preferences are the fundamental dynamic factors affecting
super-gentrification. The findings of this paper can enrich the existing theoretical research on the
driving force of super-gentrification and can provide a reference for policy makers to promote urban
landscape sustainability to some extent.
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1. Introduction

The term ‘gentrification’ was coined by Ruth (1964) based on her London research [1]. She provided
a long-term unified definition of gentrification, describing the phenomenon that the middle-class
residents come to the city center of London, enter the declining working-class communities and
transform their living environment. Since then, gentrification has become a research hotspot and
has attracted widespread attention from experts and scholars in the field of urban planning, urban
geography, urban management, and so on. Davidson and Lees (2005) summarized four basic
characteristics of early gentrification as: (1) the reinvestment of capital in an urban center; (2) landscape
change; (3) local social upgrading with the entry of high-income groups; and (4) indirect or direct
displacement of low-income groups [2].

With the acceleration of globalization and the expansion of global financial capital, a new
phenomenon (i.e., super-gentrification), has emerged in the core areas of international metropolises,
such as Paris [3], London [4] and New York [5]. Super-gentrification is the conversion process of
prosperous, already gentrified and solid upper-middle-class neighborhoods into much more expensive
and exclusive enclaves. This type of intensified re-gentrification is happening in some specific areas of
megacities, such as New York and London, which have become the focus of conspicuous consumption
and intense investment by a new generation of super-rich ‘financifiers’ who are fed by fortunes
from the corporate service industries and global finance [5]. Unlike earlier forms of gentrification,
super-gentrification has obvious driving power and effects. Super-gentrification will affect the economic

Land 2020, 9, 45; doi:10.3390/land9020045 www.mdpi.com/journal/land

http://www.mdpi.com/journal/land
http://www.mdpi.com
https://orcid.org/0000-0002-0410-219X
http://www.mdpi.com/2073-445X/9/2/45?type=check_update&version=1
http://dx.doi.org/10.3390/land9020045
http://www.mdpi.com/journal/land


Land 2020, 9, 45 2 of 16

and sociocultural structure of the original local community greatly. It is currently reshaping some
major global urban landscapes in many ways.

At present, the research on super-gentrification is mainly concentrated in European and American
countries. According to Lees’ (2003) seminal case study on Brooklyn Heights neighborhood in New
York [5] and Butler and Lees’ (2006) case analysis of Barnsbury neighborhood in London [4], the
majority of super-gentrifiers is constituted by corporate lawyers, investment bankers, and high-income
finance managers. Rofe’s (2004) qualitatively research on Newcastle, the Australia’s famous steel
city, found that the rich and power class replaced the residents who originally lived in the inner city
and transformed the original landscape into a cosmopolitan landscape suitable for them to live in [6].
In their qualitative research around gentrification and super-gentrification in Houston, Podagrosi
et al. (2011) found that very wealthy homebuyers, who are supposed to be located in the suburbs,
begin to purchase property nearer to downtown, and transform already prosperous areas into even
more exclusive enclaves [7]. Monare et al. (2014) found that Parkhurst, a Johannesburg surburb in
South Africa, has passed a peak of the first gentrification cycle and was undergoing the process of
super-gentrification [8]. Halasz (2018) made a quantitative analysis on the changes of residents’ income,
demographic data, and housing affordability in the Park Slope neighborhood of Brooklyn, New York,
since 1970, and described the super-gentrification landscape and how to identify super-gentrification [9].
Mendes and Jara (2018) studied Colina de Santana, in the historic center of Lisbon, and believed that the
financialization of the built environment and of the real estate sector are important driving forces at the
root of the super-gentrification wave [10]. Morris (2019) qualitatively studied the super-gentrification of
Millers Point (a downtown area in Sydney, Australia) and pointed out that, under certain circumstances,
super-gentrification may occur in areas that have not been gentrified [11].

In general, scholars mainly study super-gentrification from qualitative and case studies in terms
of research methods, and the research on super-gentrification is currently only focused on the question
of “what” is the characteristic of super-gentrification, while the question of “why” super-gentrification
happens has not been sufficiently explored yet. Besides, the existing research on super-gentrification
are mainly from western countries, while few scholars discuss super-gentrification from a perspective
of east country. Under this situation, this paper adopts a systematic analysis approach to analyze the
super-gentrification dynamic factors from a Chinese perspective, which is conductive to understanding
“why” super-gentrification happens. With the help of 11 Chinese experts’ views, we construct the
Interpretative Structure Model of super-gentrification dynamic factors firstly, and then divide each
dynamic factor into different levels, so as to determine the effect relationship between the dynamic
factors. The Cross Impact Matrix Multiplication Applied to a Classification (MICMAC) analysis is also
performed to determine the driving power and dependence power of the dynamic factors. The findings
of this paper can enrich the existing theoretical research on the driving force of super-gentrification
and can provide reference for policy makers to promote urban landscape sustainability to some extent.

2. Methodology

2.1. Interpretive Structural Modeling

Considering the complexity and variety of dynamic factors of super-gentrification, it would be
very useful to give a realistic picture of the situation of these dynamic factors. Traditional methods
for analyzing factors (e.g., weighted score and mean value methods) relies on the collection of data
from a large sample of questionnaire surveys. They cannot shed light on the interactive relationships
among factors. Besides, there are few experts with sufficient experience and knowledge about
super-gentrification in China. It is therefore hard to approach a sufficient sample of valid respondents
for data survey. Fortunately, the application of Interpretive Structural Modeling (ISM) can overcome
these limitations. In applying the ISM approach, emphasis is given to the quality of respondents rather
than quantity [12]. The number of quality experts does not need to be very large, but can be as few
as two experts [13]. Hence, this approach is adopted in this paper. ISM was proposed in 1974 by an
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American professor Warfield [14]. The characteristic of this method is to divide a quite complicated
system into several subsystems by combining people’s practical experience and knowledge and the
assistance of a computer, and finally build the complicated system into a multi-level hierarchical
interpretive structural model.

The ISM model can express those vague opinions and ideas intuitively, and it is especially
applicable to systems with many constituent elements, complex relationships, and fuzzy structures.
Presenting these specific interrelationships and the overall system structure in a directed graph model
can help determine the orders and directions of the complex interrelationships between different
factors of the system. As a method of system structure modeling, the ISM method plays an increasingly
important role in the analysis of complex system problems, and has been successfully applied in many
research fields [15–22].

The modeling steps of the ISM for super-gentrification dynamic factors are as follows:
Step 1: Define the set of dynamic factors that affect the system.
Step 2: Construct the interrelationships between the dynamic factors.
Step 3: Construct the adjacency matrix.
The adjacency matrix is used to quantify the interrelationships between the super-gentrification

dynamic factors, and the numbers are used to represent the interrelationships between each of the
dynamic factors. The interrelationships between the dynamic factors are constructed according to the
rules as follows: if Si has a direct effect on Sj, then the matrix element aij is 1; if Si has no direct effect on
Sj, then the matrix element aij is 0. Namely:

ai j =

{
1, Indicateing that Si has a direct effect on S j
0, Indicateing that Si has no direct effect on S j

Step 4: Calculate the accessibility matrix from the adjacency matrix.
The accessibility matrix is generated by summing the adjacency matrix A and the identity matrix I

(the same order as matrix A) and then performing a power operation on the matrix A + I until the
formula (A + I)k−1 , (A + I)k = (A + I)k+1 = M holds. Then, M is the accessibility matrix of A,
which indicates that there is a connection path from one dynamic factor to another one.

Step 5: Divide the accessibility matrix into different levels.
Enumerate the accessibility set R(Si) (the set of all dynamic factors that may be reached from

Si), antecedent set A(Si) (the set of all dynamic factors that may reach Si), and common set C(Si)
(C(Si) = R(Si) ∩ A(Si)) of each dynamic factor according to the accessibility matrix M. Find out the
same dynamic factors in the accessibility set and common set and take them as the first level of the
Interpretive Structural Model. Then, delete the rows and columns of all the dynamic factors of the first
level from the accessibility matrix to form a new accessibility matrix. Subsequently, continue to find
the dynamic factors in the second level of the Interpretive Structural Model from the new accessibility
matrix in the same way. By analogy with this way, find out all the dynamic factors for each level [17].

Step 6: Construct the inter-level accessibility matrix.
According to the results of stratification, reorder the dynamic factors in the accessibility matrix in a

hierarchical order to get the inter-level accessibility matrix R0. The inter-level accessibility matrix helps
to quickly and intuitively see the hierarchical position and relationship between the dynamic factors.

Step 7: Extract the reduced accessibility matrix and draw a directed graph and replace the variable
symbols in the graph to form an Interpretive Structural Model.

According to the inter-level accessibility matrix, some strongly connected blocks [23] (referring to
the mutually accessible factors in the same level within a region) may be found. The correlation between
the dynamic factors in the same strongly connected blocks in the process of super-gentrification is very
strong and these factors can affect each other. When a dynamic factor in a strongly connected block is
strengthened or weakened, other dynamic factors in the same strongly connected block will also be
strengthened or weakened. Therefore, the reduced accessibility matrix can be obtained by randomly
selecting a factor from these strongly connected blocks to simplify the inter-level accessibility matrix.
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Subsequently, a directed graph can be drawn based on the reduced accessibility matrix to form an
Interpretive Structural Model.

2.2. Cross Impact Matrix Multiplication Applied to a Classification (MICMAC) Analysis

Cross Impact Matrix Multiplication Applied to a Classification (MICMAC) analysis is a method
proposed by Duperrin and Godet to analyze the relationships and interactions between different factors
in a system [24]. It is commonly used to identify variables with high dynamic and high dependence in
a system.

Unlike ISM, which can only judge the direct relationship between factors, MICMAC can assess
the degree to which factors interact with each other. The analysis result of MICMAC can be expressed
in the form of a quadrant diagram. The ordinate of the quadrant diagram represents the driving
power of the dynamic factors, and the abscissa represents the dependence power, so it is also called the
driving–dependence matrix. The driving power is determined by the number of factors that each factor
can reach, and the dependence power is determined by the number of factors that reach each factor.
Accordingly, these factors can be divided into four quadrants: I Autonomous cluster, II Dependent
cluster, III Linkage cluster, and IV Independent cluster, as shown in Figure 1.
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Figure 1. The schematic diagram of the Cross Impact Matrix Multiplication Applied to a Classification
(MICMAC) analysis.

Generally speaking, the dynamic factor with a strong dependence power means that it depends
on a large number of other relevant dynamic factors, while the dynamic factor with a strong driving
power means that a large number of dynamic factors can work through its promotion.

The dynamic factors can be divided into four categories corresponding to the four quadrants of
the coordinate system, i.e., quadrant I, quadrant II, quadrant III and quadrant IV. The explanation of
each quadrant is as follows:

Quadrant I (Autonomous cluster): Both the dependence power and driving power of the dynamic
factors in quadrant I are very weak, these dynamic factors are disconnected from the system and have
few connections to the system, but it does not indicate that the factors in this quadrant are unimportant.

Quadrant II (Dependent cluster): The dynamic factors in quadrant II have a strong dependence
power but a weak driving power. They depend largely on other factors. Generally, if other factors are
addressed, the factors in this quadrant will be addressed accordingly. Hence, it is usually accepted that
these dynamic factors are not crucial.
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Quadrant III (Linkage cluster): Both the dependence power and driving power of the dynamic
factor in quadrant III are very strong. These dynamic factors are actually sensitive, and any effect they
are subjected to will affect other dynamic factors as well as themselves. They are at the intermedium
level in the hierarchy structure.

Quadrant IV (Independent cluster): The driving power of the dynamic factor in quadrant IV
is strong but the dependence power is weak. These factors have more capability to influence other
factors. They are usually regarded as fundamental dynamic factors accountable to drive the entire
system. Hence, they should be given with the highest priority for decision making.

3. Interpretative Structure Model of Super-Gentrification Dynamic Factors and Cross Impact
Matrix Multiplication Applied to a Classification (MICMAC) Analysis

3.1. Dynamic Factors Identification

The research object of this paper is the dynamic factor of super-gentrification. The first step
in the ISM methodology is to identify key dynamic factors involved in the system being analyzed.
Comprehensively considering the model principle and working process of ISM, this paper mainly uses
literature research and the Delphi method to identify the main dynamic factors. Firstly, on the basis of
an in-depth literature study, 26 references related to super-gentrification dynamic factors were selected,
and 28 dynamic factors affecting super-gentrification were initially identified.

Then, using the Delphi method, the alternative dynamic factor set were given to 11 experts
(including nine university professors, one sociologist, and one government official) in form of tables.
All the nine university professors are from famous universities in China, such as Tsinghua University,
Nanjing University, Xi’an Jiaotong University, Tongji University, and South China University of
Technology. These professors and the sociologist are all experts in the field of gentrification who have
publications and practices related to gentrification. Some of them are from the field of sociology, and
some of them are from urban planning or urban regeneration. The government official was selected as
the expert because he has enough working experience in gentrification cases. University professors and
sociology and government officials have enough authority in the theoretical and practical determination
of the key dynamic factors of super-gentrification. They can also evaluate the dynamic factors from a
local contextual perspective as they are all from China. These experts were asked to conduct several
rounds of evaluation of the alternative dynamic factors and screen out the most important dynamic
factors affecting super-gentrification. Finally, based on the consistent feedback from these 11 experts,
23 key dynamic factors affecting super-gentrification were finally identified. These 23 dynamic factors
and their explanations are shown in Table 1.

Table 1. Super-gentrification dynamic factors and their explanations.

Factors Description References

S1 Economic
Globalization

Cross-national and cross-regional flow of production
elements, including commodities, information,
currency, technology, personnel, capital, services, and
management experience, which made the world
economy an increasingly integrated whole.

[1,4,5,25–35]

S2 Housing Needs of
Overseas Elites

Housing needs of international elites who have rich
assets, high social status, and are highly educated in
metropolis due to their work or living needs.

[4,5,29,30,36]

S3 Urban Social
Stratification

Stratification of urban residents due to the different
possession of social resources such as income,
prestige, and rights.

[2,7,27,29–31,35,37,38]

S4 Widening Gap
between Rich and Poor

Income and wealth gap between rural and urban
areas, industries, regions, and social groups is
gradually widening.

[1,2,4,5,27,29,31,32,35–37,39,40]
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Table 1. Cont.

Factors Description References

S5 Cultural Attraction
Unique cultural attributes of a certain region, such as
architecture and humanities, which attract
super-gentrifiers to move into.

[2,5,26,28,29,31,32,34–40]

S6 Identity Pursuit Living in a certain area in order to show personal
wealth and social status. [2,5,9,39]

S7 Unique Areas and
Lifestyle Preferences

Preferences of super-gentrifiers for certain areas and
lifestyles in metropolis. [1,5,7,9,25,26,28–30,32,34,35,39]

S8 Close to Commercial
and Recreational

Facilities

There are convenient commercial facilities and
entertainment facilities nearby for the consumption
and entertainment of super-gentrifiers.

[4,5,9,26,35,36]

S9 Investment Needs Super-gentrifiers buying real estate in certain areas of
the city in order to preserve and increase their assets. [4,5,25,28,29,34,40]

S10 Demographic Change
Changes in the overall gender structure and age
structure of the population in a certain region and at
a certain point in time.

[3,5,7,9,25,27,29,34,38,41,42]

S11 Further Improvement
of the Market Economy

System

Continuous improvement of the economic system in
which the market plays a fundamental role in
regulating resource allocation.

[26,27,32]

S12 Uneven Distribution
of Educational Resources
and School District Policy

Due to the uneven distribution of high-quality
education resources in primary and secondary
schools, high-quality education resources are linked
to commercial housing through the division of school
districts.

[35–37,39,40]

S13 Government Policy
Guidance

A series of laws and policies formulated by the state
or political party to guide people to strive for the
realization of tasks in a certain historical period.

[2,4,7,25–28,31,35–40,42]

S14 Commercialization of
Urban Governance

The state governs the city in accordance with the
principles of independent economic accounting. [26,29,30]

S15 Development of the
Real Estate Market

Improving the living conditions and living standards
of residents by building new houses or renovating
old houses, thereby driving the development of
many industries, such as the construction industry
and the building materials industry.

[2,5,6,9,25–29,31,32,42]

S16 Popularization of
University Education

The expansion of enrollment in higher education
institutions and the increase in university enrollment
rate.

[9,32,36,41]

S17 The Rapid Growth of
High-Paying
Employment
Opportunities

A substantial increase in high-paying jobs. [4,5,9,29,34,35,39,42]

S18 Continuous
Expansion of Global

Financial Capital

The transfer of capital from one country or region to
another, that is, the flow of capital between countries. [4,5,9,28,29,31,33]

S19 Early Gentrification
in the Region

The region has already experienced a round of
gentrification in which the middle class displaced the
working-class residents.

[3–6,9,33,35]

S20 Re-Urbanization The process of re-urbanizing a city’s central area that
has been declining due to counter-urbanization. [5,7,25,26,35,39]

S21 Diversity of Urban
Development Investors

In the process of urban development, the main body
of investment gradually shifts from the single
investment of the state to the cooperative investment
of the state, enterprises, and individuals.

[7,26,29]

S22 Marketization of
Urban Land Use System

and Housing System

The realization of the adequate and reasonable
allocation of housing and land resources to achieve
the goal of maximizing efficiency guided by market
demand.

[5,26,29,30,36,37,40]
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Table 1. Cont.

Factors Description References

S23 Transformation of
Industrial Structure and
Occupational Structure
in Urban Central Areas

Fundamental transformation of the proportion of
agriculture, industry and service industry in urban
economic structure and the fundamental change in
the occupational composition and hierarchical
characteristics of the population in urban central
areas.

[4,5,28–30,36,39,42]

3.2. Construction of the Interpretative Structure Model of Super-Gentrification Dynamic Factors

3.2.1. Construction of the Adjacency Matrix of Super-Gentrification Dynamic Factors

After a comprehensive evaluation and a full demonstration of the opinions of the 11 experts,
the direct effect relationship between the 23 dynamic factors was initially confirmed. In view of the
inconsistency of experts’ opinions in determining whether a direct effect relationship exists between
the dynamic factors, the threshold value of 90% is set in this study, that is, when more than 90% of the
11 experts believe that there is a direct effect relationship between two dynamic factors, the direct effect
relationship can be established. Finally, the unique adjacency matrix A (A =

[
ai j
]
m×n

) is determined,
which is a matrix with only elements of 0 and 1, as shown in Table 2.

Table 2. The adjacency matrix of super-gentrification dynamic factors.

S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 S13 S14 S15 S16 S17 S18 S19 S20 S21 S22 S23

S1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
S2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0
S3 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0
S4 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
S5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
S6 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
S7 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
S8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
S9 1 1 0 0 0 0 0 1 0 0 1 0 0 0 1 0 0 0 0 1 0 1 0
S10 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
S11 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 1 0
S12 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0
S13 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0
S14 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0
S15 1 1 0 0 0 0 0 0 1 0 1 1 1 1 0 0 0 0 1 1 1 1 1
S16 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0
S17 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0
S18 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0
S19 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
S20 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0
S21 0 0 0 0 0 0 0 0 0 0 1 0 1 1 0 0 0 0 0 0 0 0 0
S22 0 0 0 0 0 0 0 0 0 0 1 0 1 1 0 0 0 0 0 0 0 0 0
S23 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 1 0 1 0 0 0
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3.2.2. Construction of the Accessibility Matrix of Super-Gentrification Dynamic Factors

Calculate A + I, (A + I)2, . . . , (A + I)k in turn according to the formula M = (A + I)k−1 ,

(A + I)k = (A + I)k+1. Based on this, the accessibility matrix M is calculated via Matlab programming,
as shown in Table 3.

Table 3. The accessibility matrix of super-gentrification dynamic factors.

S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 S13 S14 S15 S16 S17 S18 S19 S20 S21 S22 S23

S1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
S2 1 1 1 1 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1
S3 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0
S4 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0
S5 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
S6 1 0 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0
S7 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1
S8 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
S9 1 1 1 1 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1
S10 1 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0
S11 1 0 0 0 0 0 0 0 0 0 1 1 1 1 0 1 0 0 0 0 1 1 0
S12 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 0 0 0 0 0 0 0
S13 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 0 0 0 0 0 0 0
S14 1 0 0 0 0 0 0 0 0 0 1 1 1 1 0 1 0 0 0 0 1 1 0
S15 1 1 1 1 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1
S16 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 0 0 0 0 0 0 0
S17 1 0 0 0 0 0 0 0 0 0 1 1 1 1 0 1 1 0 0 0 1 1 0
S18 1 0 0 0 0 0 0 0 0 0 0 1 1 0 0 1 0 1 0 0 0 0 0
S19 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0
S20 1 0 0 0 0 0 0 0 0 0 1 1 1 1 0 1 0 0 0 1 1 1 0
S21 1 0 0 0 0 0 0 0 0 0 1 1 1 1 0 1 0 0 0 0 1 1 0
S22 1 0 0 0 0 0 0 0 0 0 1 1 1 1 0 1 0 0 0 0 1 1 0
S23 1 0 0 0 0 0 0 0 0 0 1 1 1 1 0 1 1 1 0 1 1 1 1

3.2.3. Construction of the Inter-Level Accessibility Matrix of Super-Gentrification Dynamic Factors

Calculate the accessibility set R(Si) and antecedent set A(Si) of all factors according to the
accessibility matrix M. If R(Si) ∩ A(Si) = R(Si), then R(Si) is the top-level factors set. Once the top-level
factors set is found, the corresponding rows and columns of the top-level factors in the accessibility
matrix can be crossed out accordingly and then the second-level factors can be calculated from the new
matrix. The calculation is repeated until the factors contained in each level are found. Table 4 shows
the final level division results.

Table 4. Dynamic factors hierarchical iteration.

Si R(Si) A(Si) R(Si) ∩ A(Si) Level (Li)

S1 1 1,2,3,4,6,7,9,10,11,14,15,17,18,19,20,21,22,23 1 L1
S2 2,9,15 2,7,9,15 2,9,15 L5
S3 3,4,19 2,3,4,6,7,9,15,19 3,4,19 L2
S4 3,4,19 2,3,4,6,7,9,15,19 3,4,19 L2
S5 5 5 5 L1
S6 6 6,7 6 L3
S7 7 7 7 L6
S8 8 2,7,8,9,15 8 L1
S9 2,9,15 2,7,9,15 2,9,15 L5
S10 10 10 10 L2
S11 11,14,21,22 2,7,9,11,14,15,17,20,21,22,23 11,14,21,22 L2
S12 12,13,16 2,7,9,11,12,13,14,15,16,17,18,20,21,22,23 12,13,16 L1
S13 12,13,16 2,7,9,11,12,13,14,15,16,17,18,20,21,22,23 12,13,16 L1
S14 11,14,21,22 2,7,9,11,14,15,17,20,21,22,23 11,14,21,22 L2
S15 2,9,15 2,7,9,15 2,9,15 L5
S16 12,13,16 2,7,9,11,12,13,14,15,16,17,18,20,21,22,23 12,13,16 L1



Land 2020, 9, 45 9 of 16

Table 4. Cont.

Si R(Si) A(Si) R(Si) ∩ A(Si) Level (Li)

S17 17 2,7,9,15,17,23 17 L3
S18 18 2,7,9,15,18,23 18 L2
S19 3,4,19 2,3,4,6,7,9,15,19 3,4,19 L2
S20 20 2,7,9,15,20,23 20 L3
S21 11,14,21,22 2,7,9,11,14,15,17,20,21,22,23 11,14,21,22 L2
S22 11,14,21,22 2,7,9,11,14,15,17,20,21,22,23 11,14,21,22 L2
S23 23 2,7,9,15,23 23 L4

According to the sequence of the six-level factors obtained in Table 4, an inter-level accessibility
matrix R0 is constructed (see Table 5).

Table 5. The inter-level accessibility matrix of super-gentrification dynamic factors.

S1 S5 S8 S12 S13 S16 S3 S4 S19 S10 S11 S14 S21 S22 S18 S6 S17 S20 S23 S2 S9 S15 S7

S1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
S5 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
S8 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
S12 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
S13 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
S16 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
S3 1 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
S4 1 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
S19 1 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
S10 1 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0
S11 1 0 0 1 1 1 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0
S14 1 0 0 1 1 1 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0
S21 1 0 0 1 1 1 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0
S22 1 0 0 1 1 1 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0
S18 1 0 0 1 1 1 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0
S6 1 0 0 0 0 0 1 1 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0
S17 1 0 0 1 1 1 0 0 0 0 1 1 1 1 0 0 1 0 0 0 0 0 0
S20 1 0 0 1 1 1 0 0 0 0 1 1 1 1 0 0 0 1 0 0 0 0 0
S23 1 0 0 1 1 1 0 0 0 0 1 1 1 1 1 0 1 1 1 0 0 0 0
S2 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0
S9 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0
S15 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 0
S7 1 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1

In this study, {S12, S13, S16}, {S3, S4, S19}, {S11, S14, S21, S22}, and {S2, S9, S15} are strongly connected
blocks [23]. According to Step 7 (mentioned above), we select S12 from {S12, S13, S16}, S3 from {S3, S4,
S19}, S11 from {S11, S14, S21, S22}, and S2 from {S2, S9, S15} to obtain the ordered reduced accessibility
matrix R1 to simplify the inter-level accessibility matrix, as shown in Table 6.
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Table 6. The ordered reduced accessibility matrix of super-gentrification dynamic factors.

S1 S5 S8 S12 S3 S10 S11 S18 S6 S17 S20 S23 S2 S7

S1 1 0 0 0 0 0 0 0 0 0 0 0 0 0
S5 0 1 0 0 0 0 0 0 0 0 0 0 0 0
S8 0 0 1 0 0 0 0 0 0 0 0 0 0 0
S12 0 0 0 1 0 0 0 0 0 0 0 0 0 0
S3 1 0 0 0 1 0 0 0 0 0 0 0 0 0
S10 1 0 0 0 0 1 0 0 0 0 0 0 0 0
S11 1 0 0 1 0 0 1 0 0 0 0 0 0 0
S18 1 0 0 1 0 0 0 1 0 0 0 0 0 0
S6 1 0 0 0 1 0 0 0 1 0 0 0 0 0
S17 1 0 0 1 0 0 1 0 0 1 0 0 0 0
S20 1 0 0 1 0 0 1 0 0 0 1 0 0 0
S23 1 0 0 1 0 0 1 1 0 1 1 1 0 0
S2 1 0 1 1 1 0 1 1 0 1 1 1 1 0
S7 1 0 1 1 1 0 1 1 1 1 1 1 1 1

Finally, according to the level division of the dynamic factors and the effect relationship between
the dynamic factors reflected by the accessibility matrix, the interpretative structure model of the
dynamic factors of super-gentrification is constructed. In order to make the hierarchical structure of
the model more clear, only the direct effect relationship between the dynamic factors is considered in
the model. The ISM graph is shown in Figure 2.
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3.3. Cross Impact Matrix Multiplication Applied to a Classification (MICMAC) Analysis

On the basis of the level division results of each dynamic factor, the status and function of each
dynamic factor are further analyzed by the MICMAC method in this section.

The main function of the MICMAC analysis method is to evaluate the dependence power and
driving power of each dynamic factor in the process of super-gentrification. The driving power and
dependence power of each dynamic factor can be calculated from the accessibility matrix M in Table 3.
The value of the driving power is the sum of “1” for each row corresponding to each dynamic factor in
the accessibility matrix, and the value of the dependence power is the sum of “1” for each column
corresponding to each dynamic factor in the accessibility matrix. The calculation results are shown in
Table 7.

Table 7. Driving power and dependence power values of super-gentrification dynamic factors.

Dynamic
Factor

Driving
Power

Dependence
Power

Dynamic
Factor

Driving
Power

Dependence
Power

S1 1 18 S13 3 15
S2 19 4 S14 8 11
S3 4 8 S15 19 4
S4 4 8 S16 3 15
S5 1 1 S17 9 6
S6 5 2 S18 5 6
S7 21 1 S19 4 8
S8 1 5 S20 9 6
S9 19 4 S21 8 11
S10 2 1 S22 8 11
S11 8 11 S23 12 5
S12 3 15 Total 178 178

According to Table 7, the mean value of both Driving Power and Dependence Power is 7.65
(178/23). Taking this mean value as the quadrant dividing line [15], we draw the driving–dependence
power classification chart of the super-gentrification dynamic factors, and divide all the dynamic
factors into the four quadrants of the driving–dependence power space, as shown in Figure 3.
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4. Results Analysis

Firstly, from the Interpretative Structure Model, it can be seen that the dynamic factors of
super-gentrification are distributed on six levels, and the dynamic factors of each level are closely
related. Each dynamic factor affects the super-gentrification through different paths and patterns. By
establishing a system structure model, the internal relationship and importance of dynamic factors can
be seen at a glance.

Secondly, S23 Transformation of Industrial Structure and Occupational Structure in Urban Central
Areas, S2 Housing Needs of Overseas Elites, S9 Investment Needs, S15 Development of the Real Estate
Market, and S7 Unique Areas and Lifestyle Preferences are located at the 4th, 5th, and 6th levels of
the Interpretative Structure Model, indicating that these factors are the fundamental dynamic factors
of super-gentrification. In the process of super-gentrification, more attention should be paid to these
dynamic factors. At the same time, in the MICMAC driving power and dependence power matrix
analysis, the five dynamic factors S23, S2, S9, S15, and S7 belong to the independent clusters (Quadrant
IV). Their driving power is strong but their dependence power is weak and they are less affected by
other factors. From another perspective, it is proved that these five dynamic factors need to be paid
more attention in the process of super-gentrification.

Thirdly, the four dynamic factors S11 Further Improvement of the Market Economy System, S14

Commercialization of Urban Governance, S21 Diversity of Urban Development Investors and S22

Marketization of Urban Land Use System and Housing System belong to the linkage cluster (Quadrant
III). Both of their driving power and dependence power are strong. They often play the role of
transmitting the influence of the bottom dynamic factors to the top dynamic factors in the interpretative
structure model. However, these dynamic factors are actually unstable, and they have a complicated
relationship of mutual influence. Meanwhile, they are likely to adversely affect themselves.

Fourthly, taking the five dynamic factors S23, S2, S9, S15, and S7 as the root, all the dynamic factors
constitute an inseparable system. Among all the 23 dynamic factors, S1 Economic Globalization,
S5 Cultural Attraction, S8 Close to Commercial and Recreational Facilities, S12 Uneven Distribution
of Educational Resources and School District Policy, S13 Government Policy Guidance and S16

Popularization of University Education are in the first level of the ISM digraph (Figure 2), so they can be
regarded as the direct dynamic factors of super-gentrification. Besides, in addition to S1, S12, S13, S16, S3

Urban Social Stratification, S4 Widening Gap between Rich and Poor, and S19 Early Gentrification in the
Region belong to the dependent cluster (Quadrant II). These dynamic factors have strong dependence
power but weak driving power, and they are not crucial in the process of super-gentrification.

Fifthly, the driving power and dependence power of the five dynamic factors (S5 Cultural
Attraction, S6 Identity Pursuit, S8 Close to Commercial and Recreational Facilities, S10 Demographic
Change, and S18 Continuous Expansion of Global Financial Capital) are very weak. They belong
to the autonomous cluster (Quadrant I). In the interpretative structure model, most of them are
located in the middle level and play a connecting role in the interaction between the dynamic factors
of super-gentrification.

5. Conclusions

The issue of gentrification has always been a concern of worldwide scholars. As a type of intensified
re-gentrification, super-gentrification has also gradually attracted the attention of researchers recently.
By studying the literature on super-gentrification in recent years, it can be seen that scholars mainly
study super-gentrification from qualitative and case studies in terms of research methods, and the
research on super-gentrification is currently only focused on the question of “what” is the characteristic
of super-gentrification, while the question of “why” super-gentrification happens has not been
sufficiently explored yet. Besides, the existing studies on super-gentrification are mainly from western
countries, while few scholars discuss super-gentrification from a perspective of an eastern country.
Under this situation, in this paper, 23 dynamic factors of super-gentrification were screened out through



Land 2020, 9, 45 14 of 16

literature research and the Delphi method, and the direct and indirect influence relationship between
these dynamic factors are further explored by using the ISM and MICMAC methods.

According to the ISM and MICMAC analysis of the dynamic factors, it can be seen that
S23 Transformation of Industrial Structure and Occupational Structure in Urban Central Areas,
S2 Housing Needs of Overseas Elites, S9 Investment Needs, S15 Development of the Real Estate
Market, and S7 Unique Areas and Lifestyle Preferences are the fundamental dynamic factors affecting
super-gentrification; S1 Economic Globalization, S5 Cultural Attraction, S8 Close to Commercial and
Recreational Facilities, S12 Uneven Distribution of Educational Resources and School District Policy, S13

Government Policy Guidance, and S16 Popularization of University Education are the direct dynamic
factors affecting super-gentrification.

In summary, on the basis of summing up the viewpoints of many experts and scholars, this
paper summarizes the key dynamic factors of super-gentrification and uses the ISM and MICMAC
methods to quantitatively analyze and clarify the correlation and hierarchy of the dynamic factors of
super-gentrification. Compared with previous studies concerning super-gentrification, this paper is
the very first attempt to apply the ISM method to analyze the dynamic factors of super-gentrification.
Traditional studies on factor analysis related to super-gentrification usually only provide a list of
relative important factors, while this paper provides a distinct profile between individual dynamic
factors by demonstrating their dependence power and driving power. The findings of this paper can
enrich the existing theoretical research on the driving force of super-gentrification and can provide
reference for policy makers to promote urban landscape sustainability to some extent. Specifically,
the identification of the dynamic factors provides valuable reference for establishing the assessing
indicator system of super-gentrification in the Chinese context. Furthermore, the profile of dynamic
factors supplies essential information for decision makers to identify the focal fields and take due
actions to promote healthy urban development. Understanding these dynamic factors and their
interrelationships helps the top-level authorities make effective regulations and policies to guide
landscape planning and urban development. At the same time, this paper also enriches the application
fields and research perspectives of the ISM method. The limitation of this paper lies in its research scope
and universality. This study mainly focuses on the super-gentrification from a Chinese perspective, as
the experts consulted are all from China. Hence, the research results seem to be only reliable in the
Chinese context. Whether these results are applicable to other countries or regions still remains to be
tested. In the future, we can take the super-gentrification in other countries or regions as the research
object for further research.
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