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Abstract: The current regeneration mode of public space in the old city of Guangzhou is ineffective,
thus necessitating supplementation with a more systematic methodology. The “plug-in design”
targets sustainable regeneration while preserving the overall urban texture and context, i.e., it has
little impact on the spatial qualities of the old city. The ultimate goal is to activate the public space of
the old city of Guangzhou point to area through the insertion of various plug-ins. In this study, the
methodology is applied to Xudi Gaodi Street, the core area of the old city of Guangzhou, to explore
its effects on sustainability. The internal public space is isolated and supplied with rigid and flexible
plug-ins from multiple dimensions, which not only improves the spatial environment but also injects
new urban formats. This work provides a specific solution for regeneration in Guangzhou’s old city
while enhancing empirical knowledge of the plug-in design to support urban regeneration theory
and further practical development.

Keywords: old city regeneration; sustainability; plug-in design; public space; Xudi-Gaodijie area

1. Introduction
1.1. Topic Source

The effective, sustainable regeneration of old city spaces is the key to Building Beauti-
ful and Enduring Communities [1], rectifying issues with urban environments, reviving
their public areas, and inheriting their cultural contexts while preserving them for fu-
ture generations.

There are presently many design methods in use for regeneration in Guangzhou’s old
city, including large-scale demolition and unscientific construction projects for the purposes
of expansion. This is an unsustainable development model. Small-scale, progressive
regeneration without unified planning is also possible but creates insurmountable obstacles
for the survival and development of old cities [2]. “Urban acupuncture” also may be
enacted, targeting the specific characteristics of different regions [3]. This method is
somewhat more effective but seems to lack universal tools to solve urban problems.

In this context, the current regeneration of Guangzhou’s old city requires supplemen-
tation with another method to complement the existing urban regeneration process. A
new methodology targeted to old city spaces that retains the advantages of current urban
regeneration methods must be specific to ongoing projects and have a certain degree of
sustainability [4].

1.2. Research Object
1.2.1. Social and Economic Conditions

Our study area, Xudi-Gaodijie, covers an area of about 78,000 square meters in Yuexiu
District, Guangzhou (Figure 1). It is located in the old central axis of Guangzhou and
has a favorable geographical location, strong surrounding supporting facilities, and a
well-established business and tourism atmosphere.
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Figure 1. Location of Xudi-Gaodijie area.

Xudi-Gaodijie contains a large number of historical buildings and cultural protection
units. However, at present, the texture and public spaces of the area have deteriorated
significantly (Figure 2).
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Figure 2. City map of Xudi-Gaodijie area in 2022.

The transportation and storage of goods in Xudi-Gaodijie have brought noise, pollu-
tion, congestion, fire hazards, and public security problems, creating a serious decline in
the quality of life on the block. Population loss has grown severely as a result.

1.2.2. Internal Environment

In the past 20 years, the wholesale and retail industry in the Xudi-Gaodijie area
has grown significantly, and residential functions have been gradually replaced by ware-
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housing [5]; warehouses are distributed in a chaotic manner throughout the area without
obvious zoning. Business functions are mainly concentrated on Gaodi Street and Danan
Road. The functional pattern of buildings on the block is clear and includes many historical
buildings. However, several of these structures are not in harmony with the historical
features of the area and need to be transformed (Figure 3).
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Figure 3. Analysis of land functions and architectural styles.

The internal road network of the site is complex and mainly centers on Gaodi Street,
Yudaihao Street, and Shuimuwan Street as its basic structure. Gaudi Street is the main
commercial street from which many smaller streets and alleys extend internally (Figure 4).
Most of these roads are only open to pedestrian and nonmotor vehicle traffic, but the mixed
flow is a serious problem. The phenomenon of disorderly construction has led to poor
connections among streets and lanes, further increasing the traffic burden of the block.
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Figure 4. Streets and lanes of Xudi-Gaodijie area.

The existing public spaces in the Xudi-Gaodijie area are mostly streets and alleys,
school playgrounds, and open spaces between buildings. There is a lack of pocket parks or
small green land squares to supplement these activity spaces (Figure 5).
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Several “lost” spaces are distributed in the Xudi community and on Shuimuwan Street,
close to historical buildings or crowded points (Figure 6). These lost spaces have not been
fully utilized and are public spaces with significant development potential.
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The key to solving the local decline problem is to improve the style and features of
public spaces and to regenerate the business formats in the area, adopting “semi-lattice”
structures; think of the connected networks of streets in old cities, a pattern that leads
to more complex social and economic connections [6]. These problems require careful
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attention to old city regeneration in terms of preserving the original style of the block,
improving the living environment, and attracting more residents.

1.3. Development Opportunities for Old City
1.3.1. Plug-In Methodology

The insertion of “plug-ins” is a sustainable methodology that causes relatively little
damage to the city and can be traced back to Roman modes of urban planning [7]. New
urban plug-ins are inserted into the existing urban background to allow the system to
continue on its current space–time trajectory.

A large number of urban regeneration concepts were put forward in the two decades
following World War II. Peter Cook put forward the “plug-in city” concept; similar, small-
scale and progressive urban regeneration models such as “urban catalyst” and “urban
acupuncture” then gradually emerged. Headed by Peter Cook, the Archigram group was
founded at the Architecture Association in 1960. Archigram sought the use of advanced
technologies to resolve problems with social flow, dynamic changes, and urban development.

In the mainstream academic view, the plug-in city completion scheme in the general
sense includes a modular mobile metal cabin as the basic component (Figure 7). Mobile
communities of different sizes can be disassembled and reorganized according to popula-
tion size using this basic unit, then “inserted” into the “megastructure of concrete” of the
central infrastructure according to different needs [8].
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The plug-in city is not actually a city per se, but it is a giant structure that serves the
purposes of sustainable development. Housing, transportation, and other basic services
in the plug-in city are propelled by giant machinery. Components can be pulled out and
plugged in by hoisting equipment every 20 years. In this way, people, machinery, buildings,
and various facilities required by the city are deployed in the same artificial system with
high mobility, integrity, and standardization. When dramatic changes in production and
life or a technological “leap forward” occur, residential and other various structures in the
city can be updated in a sustainable manner.

The design concept of the plug-in city is still of critical significance in today’s society.
Advancements in technology and productivity allow designs that once existed only in

www.archdaily.cn
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fantasy to be put into practice. Previous iterations of modular and organic regeneration
theory can also provide workable guidance and inspiration for current designs. In 2005,
Jon Lang proposed the “embedded” urban design concept under which the plug-in city
is defined based on typology; the design and implementation of infrastructure projects
catalyzes spatial intervention [9]. The embedded city seems to be an exploration of the
plug-in-design urban regeneration model in the West.

The plug-in design concept provides an attractive new methodology for urban regen-
eration and a reversal of the traditional role of infrastructure in the city. Especially when
dealing with the relationship between a new entity (plug-in) and original urban structure
(infrastructure) in the process of old city regeneration, making full use of the variability
and catalysis of the plug-in and strategically inserting new elements allows for planned,
gradual regeneration of the city [4].

Further, the plug-in design concept is not only applicable to future urban design
but is also consistent with the regeneration of old cities. It embodies the strategic and
diverse characteristics of urban regeneration goals, as well as the principles of cautious,
small-scale, and specific regeneration and transformation. Therefore, the plug-in design
can effectively revitalize old city areas with minimal impact as a mode of sustainable
point-to-area development.

1.3.2. Small-Scale, Gradual-as-Value Orientation

It is possible, up to a point, to replace the diversified, continuous public spaces of old
cities, and the catalytic growth they produce, with a system of segregated, machine-like
capsules. However, this economic development is only possible with massive injections
of resources at unsustainable rates. We could think of this model as the “crack cocaine”
of urban development: it will certainly produce a very quick and intense high but one
followed by a disastrous hangover [10].

“Urban repair” is a development concept that aligns with Chinese values. Alongside
many decades of rapid expansion and development in China, old urban areas have faced
the decline and shrinkage of various functions, the accelerated destruction of urban style,
and the decline of people’s quality of life. Urban repair is enacted to improve urban facilities
and restore townscapes by using abandoned land, increase public and green space, improve
travel conditions, transform old buildings, and protect historical and cultural resources [5].

The urban repair process involves systematically combing various elements in the
urban space to move towards a new “organic order” through prudent and organic urban
regeneration [11]. Small-scale and gradual repairs (e.g., to decaying functions and spaces)
are enacted according to local conditions as a “supplement” to the existing city infrastruc-
ture. This includes supplying and/or increasing various public functions that have become
missing or were omitted in the urban development process [12].

“Micro” regeneration has micro-scale, micro-input, and micro-entry point characteris-
tics. Its regeneration object is idle public space in the city, including small-scale locations
such as squares and parks. The basic investment of microregeneration is relatively low,
which gives the practice itself a low access threshold and allows for various forms of coop-
eration. The entry point may begin with a temporary strategy for small-scale functional
improvement [13].

Urban repair and microregeneration theories are applicable to old cities in China. As
discussed below, we used these theories as a guide to find microspaces in our study area
that can be targeted for small-scale transformation and improvement [14].

2. Case Study
2.1. Solution of School—Rigid Plug-In Design

“Solution of school” is a new educational space system (Figure 8) wherein individuals
can select types of plug-ins together with their neighbors through social networks to spon-
taneously construct a school. With its universal design features, this plug-in is adaptable to
the characteristics of the street and gives priority to local children.
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City plug-ins bring local residents together. Through a space composed of plug-ins,
citizens grow to know and communicate with one another, strengthening the relationships
(i.e., the social network) in the region. Plug-in methods can be used to insert solid structures
such as buildings, infrastructures, or public spaces into the original city space by means
of new construction or transformation, thus catalyzing the urban regeneration process.
The insertion of a solid structure is not a short-term process, making it a “rigid” plug-in
design component.

2.2. Cultural Center—Flexible Plug-In Design

The cultural center plug-in takes leisure and entertainment as its business formats,
and the center itself as the received spatial element (Figure 9). It is a machine that catalyzes
social interactions and adapts well to changing cultural and social conditions within its
time and place [15].
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The function of the cultural center changes with demand, allowing a variety of (uncer-
tain) uses in adapting to changes in space, culture, society, and other aspects of the city. In
the process of plug-in insertion, disassembly, and reassembly, an improvisational building
with continuous activities is generated in the urban space [16]. The cultural center can
initiate or modify existing cultural and social facilities. The scale and number of plug-ins
depend on the dynamic needs of users and the increase in passenger traffic; the center
generates more activities and business opportunities, thereby adding more complex layers
to the system.

The conceptual design of the cultural center continues the spatial structure of the
original building and does not require large-scale demolition or reconstruction of the
building itself. The design mainly involves inserting new business formats and functions
to activate the urban vitality of the region. This design method is flexible, as the plug-in
can convert one function to another swiftly and at low cost; changes can be made with
relative ease in the short term.

2.3. Urban Public Space System—Multiple Plug-In Design

The old city area of Beijing is very dense and lacks sustainable spaces. Much of the
public space is occupied by illegal buildings [17]. This has a certain danger and worsens
the quality of the urban environment. Therefore, designers propose to meet people’s needs
through informal facilities. In this type of plug-in design, designers find inspiration in the
sharing economy (Figure 10). The urban space is changed by creating shared, prefabricated
units (plug-ins).
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Users can design their own public spaces with prefabricated units via the Internet.
The service team will provide various urban plug-ins [18]. Users can view all plug-ins
installed in the city on a real-time map and determine accordingly whether the space
can be effectively shared. New public spaces can be established bit by bit to form a new
urban system. The conceptual design of Beijing public space not only includes plug-ins of
new physical structures but also plug-ins of new business functions. Activating the urban
vitality of the region through the comprehensive insertion of rigid and flexible plug-ins is a
multiple plug-in design.

3. Methodology
3.1. Plug-In Design

Based on the plug-in city concept, the theories of urban repair and microregeneration,
and several recent cases of old city regeneration, we developed a new plug-in methodology
in this study. New elements (plug-ins) are inserted into the original environment which
can be combined into a unified system to revitalize the old city. This catalyzes the design of
the surrounding environment as well.

The plug-in methodology falls under the design framework of “planned and prudent
small-scale progressive regeneration”. Its values mainly include a cautious attitude toward
urban regeneration and organic development of the city without damaging the urban
infrastructure. Microstructures are developed with flow continuity while maintaining the
integrity of the main structures of the city. Old and new urban spaces are integrated as the
original urban ecosystem is activated with new plug-ins.

3.2. Elements of Plug-In Design

The plug-in type can be flexibly selected for urban regeneration according to the
specific situation of any project. Inserting entities such as buildings, streets, and squares
into the urban space is a rigid plug-in design. Inserting new business formats into the
original physical space and replacing certain functions is a flexible plug-in design. Either
type of design involves inserting plug-ins into a receiving device (“socket”) in the urban
space for the synchronous updating of the physical space and the economic activities that
take place therein (Figures 11 and 12).
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A detailed matching list can be developed based on the above Tables 1 and 2). Design-
ers can follow the specific categories in the list, adhere to universal matching principles, and
select specific plug-ins for combination, usage, or replacement in different design projects
accordingly (Figure 13).
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Table 1. Socket match list.

Classification Selection Principle Scale
Large open space with
dense crowds

Located at the flow of people
node, the function is fuzzy >300 m2

Small open space with
less people

It has the potential to improve
the spatial quality of the region ≤300 m2

Unreasonable parking space There are major problems in
parking in the site >300 m2

Abandoned open space Dirty and messy spare space ≤300 m2

Dilapidated park green space Park green space in disrepair or
poor quality ≤300 m2

Preserve ancient trees and
surrounding open spaces Can form public space nodes ≤200 m2

Space occupied by
illegal construction

Public space occupied by private
illegal construction ≤200 m2

architectural space
Buildings with public property
rights or private buildings with
renewal permission

≤200 m2

Block space

Roof space Potential for technological
transformation ≤100 m2

Linear space

Vehicle space The mixed flow of people and
vehicles is serious ≤500 m

Crowded street space Important mobile public space ≤200 m
Alley space with less
pedestrian flow Alley with local characteristics ≤50 m

Facade space along the street It has the potential to improve
the business atmosphere ≤200 m

Socket (space
receiving device)

Linear green space It has the potential to improve
the greening environment ≤200 m

3.3. Application Mode of Plug-In Design

The plug-in design methodology is applied for urban regeneration to control and
strengthen the texture that embodies the spirit of the city. This can be achieved by preserving
the texture, strengthening loose texture, repairing lost texture, and/or creating a new texture
for the area. The plug-in design must adhere to five main principles. First, it is necessary to
fully understand the context and spirit of the area. Second, the function of the plug-in must
be controllable. The design of plug-ins must be strategic, and the impact of plug-ins must
be predictable. Finally, the insertion of each plug-in must be based on the revival of the
whole historical district.

In practice, rigid and flexible plug-ins may be combined or used alternately. In other
words, a node of urban regeneration may not only require rigid plug-ins to regenerate the
form of the city but also need flexible plug-ins to update the business formats to enrich
the economic and social environments of surrounding blocks. The usage period of rigid
plug-ins is longer; new flexible plug-ins can be inserted in rigid plug-ins as time goes on.
Flexible plug-ins may also be replaced with rigid plug-ins as external structures age and
the needs of citizens change over time. This replaceable organic update feature makes the
fault tolerance rate of plug-ins higher and more sustainable.

There must be a period of observation after the plug-in is inserted. The risk that the
plug-in does not satisfy expectations is fairly low owing to the small scale of the plug-in
modules. If a newly tried module fails its intended purposes, the consequences are not
excessively damaging and the change can be reversed with relative ease and low cost.
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Table 2. Plug-in match list.

Classification Principle Object Scale Update
Frequency

Cultural
protection
building plug-in

Protect the current
situation of buildings and
catalyze the continuation
of regional historical
context

Carry out structural
reinforcement and
maintenance of cultural
protection buildings

≤300 m2 Once every
5 years

Historical
building plug-in

Transform valuable
historical buildings and
catalyze the integration of
new and old buildings in
the region

Transformation of the
structure and space of
historical buildings

≤300 m2 Once every
5 years

Energy saving
building plug-in

Reduce building energy
consumption and catalyze
the formation of
energy-saving
communities

The building is
equipped with roof
garden, rainwater
collection system, solar
energy, etc

≤100 m2 Once every
3 years

Public building
plug-in

Insert small public
buildings to catalyze the
activity of the region

Community service
center, public toilet ≤100 m2 Once every

5 years

Residential space
plug-in

Transform the old
residential space and
catalyze the living quality
in the region

Interior decoration and
house type
transformation

≤100 m2 Once every
5 years

Residential
facade plug-in

Repair the facade of
dilapidated residential
buildings, and catalyze
the feeling of street space
in the region

Install elevator, thermal
insulation and
waterproof layer and
facade painting
decoration

≤100 m2 Once every
5 years

Commercial
space plug-in

Insert small commercial
stores to catalyze the
popularity of the region

Clothing store, cultural
and creative store ≤200 m2 Once every

5 years

Building
plug-in

Commercial
facade plug-in

Repair the old and poor
commercial facade, and
catalyze the regional
commercial atmosphere

Facade restoration and
advertisement
signboard design of
characteristic
Commercial Street

≤200 m2 Once every
3 years

Public space
plug-in

Roadway plug-in

Separation of people and
vehicles, catalyzing
driving accessibility in
the region

Road shared by people
and vehicles W ≤ 10 m Once every

5 years

Walkway plug-in

Set up in important
pedestrian routes to
catalyze the walking
experience in the region

Main pedestrian road W ≤ 7 m Once every
3 years

Street plug-in

Connect public space
nodes, impassable roads,
and catalyze pedestrian
accessibility in the region

Small roadway in
the block W ≤ 4m Once every

5 years

Hard square
plug-in

Set at the pedestrian flow
node to catalyze the
number of public spaces
in the region

Fitness square
and playground ≤200 m2 Once every

5 years

Green park
plug-in

Improve the green space
rate and catalyze the
regional environmental
quality

Green Garden ≤200 m2 Once every
5 years

Rigid Plug-in

Waterfront
landscape plug-in

Increase waterscape and
catalyze regional water
quality and environment

Waterfront Park and
river restoration W ≤ 10 m Once every

5 years
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Table 2. Cont.

Classification Principle Object Scale Update
Frequency

Planning policy
plug-in

Set up long-term and
stable planning policies to
catalyze the long-term
and continuous
regeneration of the region

Urban planning
documents/Urban
regeneration guidelines

≤10,000 m2 Once every
3 years

Policy plug-in

Management
policy plug-in

Set up management
regulations or policy
adjustments to catalyze
short-term rapid
regeneration in the region

Amendments and
management measures ≤1000 m2 Once a year

Economic
plug-in

Format
transformation
plug-in

Put in the new type of
business functions, and
catalyze the
comprehensive renewal of
regional business types

Replacement of old and
new business forms,
such as the
transformation from
warehousing to tourism

≤10,000 m2 Once every
5 years

Format upgrade
plug-in

Upgrade the functions of
the original business types
and catalyze the partial
renewal of business types
in the region

Upgrade the original
business type, such as
upgrading the
wholesale industry to
the retail industry

≤10,000 m2 Once every
3 years

Cultural
Renaissance
plug-in

Revive declining cultural
activities and catalyze the
continuation of
regional context

Residents’ traditional
festivals and customs ≤1000 m2 Once a year

Flexible Plug-in

Cultural
plug-in Cultural

popularization
plug-in

Publicize typical local
cultural activities and
catalyze the continuation
of regional context

Daily life customs
of residents ≤1000 m2 Twice a

year

3.4. Mechanism of Plug-In Design

The plug-in concept is similar to the concept of a catalyst in the context of chemistry.
Wayne Atton and Donn Logan defined “urban catalysts” as strategically inserting new
elements to stimulate urban vitality and bring sustainable development around the project.
The plug-in has a catalytic effect in attracting new business formats and citizens to the
block as a form of point-to-area urban regeneration [2]. The plug-in itself does not damage
or interfere with the urban spatial structure.

Further, the plug-in is replaceable—it is not static after it is inserted into a node. Over
time, the business formats and context in the area change and directly affect whether the
catalytic effect of plug-ins continues to be satisfactory. A plug-in may become inapplicable
to a node space and need to be replaced (Figure 14).

The surrounding environment must be taken into account when injecting a plug-in
into its particular urban space [19]. Certain historical buildings’ plug-ins are designed with
the same original materials and traditional form. New buildings’ plug-ins may be designed
with innovations in materials and by integrating old and new materials. Plug-ins in the
BIM Technology Environment have assembly technicality. By simulating and analyzing the
performance of the urban space (e.g., sunshine duration, thermal environment, wind envi-
ronment, etc.) combined with rapid modular prefabrication characteristics, the accuracy of
the design and its construction efficiency can be improved.
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4. Design Scheme
4.1. Multiple Analysis

A lack of public space and decline in functional formats are the main reasons why the
Xudi-Gaodijie area has fallen into disrepair and disuse, as evidenced by the SWOT analysis
shown in Figure 15.
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Our stakeholder analysis of the Xudi-Gaodijie area, as shown in Figure 16, reveals that
local residents and the government are the core groups which designers need to serve. The
fundamental goal of the project is to improve the quality of life of residents and promote
effective construction and development of the city.
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The social network analysis (SNA) concept emphasizes social interconnectivity and
relationships between stakeholders in the network (Figure 17). SNA analysis was conducted
here to determine which node’s actors are important and which participants are most closely
related. According to the results of SNA, designers can identify local government agencies
and residents who will be serviced in the design process while maintaining contact with
stakeholders as necessary.
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As per the above analysis and thermal diagram, Gaodijie Street and the Xudi commu-
nity are the two most important nodes as far as citizens of the study area (Figure 18). These
nodes may include commercial street space, community activity space, and community
public service buildings, among other facilities.
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The nodes to be designed next were determined based on the above analysis. The
Xudi community and Gaodi Street are the two core areas; the Shuimuwan community and
other small blocks are secondary areas.

4.2. Flexible Plug-Ins Serve Macrospatial Structure Planning

We extracted flexible plug-ins relevant to policy to determine the strategic development
positioning of the Xudi-Gaodijie area. The planning policy plug-in “1” comes from the 14th
five-year plan of Yuexiu District, Guangzhou [20]. The planning policy plug-in “2” comes
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from the second batch of National Demonstration Pedestrian Street [21] documents of the
Ministry of Commerce (Figure 19).
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Figure 19. Policy plug-ins 1 and 2.

The overall development direction of the Xudi-Gaodijie area can be controlled through
the above two policy plug-ins. The meso and micro levels of the design are further promoted
under this framework. The flexible economic plug-in of land function distribution was
extracted from the regulatory plan of Yuexiu District; this updated plug-in retains the
layout of the existing economic structure and continues the original functions and business
formats (Figure 20).
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Figure 20. New flexible economic plug-in.

The strategic positioning and land use function of Xudi-Gaodijie were determined
based on the above flexible plug-ins, which also have guiding significance for the design of
meso- and microstructures.

4.3. Rigid Plug-Ins Guide Mesospatial Structure Design

At the meso design level, rigid plug-ins are inserted into sockets to play a catalytic
role. These plug-ins guide the urban structure design and create guidelines to activate the
Xudi-Gaodijie area at multiple points for the purposes of regeneration. The meso-level
design also plays a guiding role in the micro-level design. The meso-level master plan is
shown in Figure 21.
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Figure 21. Master plan.

The meso-level design of Xudi-Gaodijie primarily targets the overall structure of the
public space system. The existing system and socket type are determined before new public
spaces and plug-ins are inserted to resolve the problem of insufficient activity space in the
area. Plug-ins are designed to regenerate the system as well as to catalyze the regeneration.
Meso-level plug-ins are rigid, not flexible.

Public-space plug-ins are inserted into the block and linear space receiving device
(Figure 22). The roads are connected in a manner that separates pedestrians from motor
vehicle traffic. The design of the road network system improves public facilities and attracts
people to the area. Thus, these plug-ins increase the number and quality of public spaces in
the block while connecting previously isolated public spaces.
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The building-space plug-in targets public, historical, and private structures that are 
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Figure 22. Public-space plug-ins.

The building-space plug-in targets public, historical, and private structures that are
allowed to be transformed. Its main function is to catalyze demolition, transformation, or
new construction in the building space system. The texture of the city is improved after
these plug-ins are inserted (Figure 23). The Xudi-Gaodijie area will become an urban block
with a historical and cultural atmosphere as well as a modern commercial atmosphere. The
regenerated buildings will attract residents, businesses, and tourists.

4.4. Multiple Plug-Ins Participate in Microspace Regeneration

In the microstructure design of the Xudi-Gaodijie area, smaller-scale plug-ins play an
important role. Whether rigid or flexible, their proper design is essential. The participation
of multiple plug-ins jointly catalyzes the urban regeneration of the block. Street intersections
reflect how different plug-ins assist in regenerating the regional road network system. In
the three main streets of our study area, intersections with different characteristics are
designed for the purposes of commerce (Figures 24 and 25).

Certain plug-ins are also inserted according to different functions of public-space
sockets such as pocket parks, squares, and playgrounds. These rigid plug-ins catalyze the
improvement in quality of the artificial environment (Figure 26).

Building-space plug-ins can also be inserted for revitalization and catalysis of the
urban space (Figure 27). These plug-ins preserve the original urban texture after insertion
to building sockets.

Building plug-ins have a certain level of technicality. The construction and energy
savings of a prefabricated house plug-in, for example, must be fully considered in the
design process. The new housing module creates a model for living in the community and
gradually catalyzes the regeneration and transformation of other old houses (Figure 28).
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At the micro level, in addition to inserting rigid plug-ins to catalyze the regeneration of
urban spaces, flexible plug-ins can be inserted to catalyze the regeneration of urban formats
and contexts (Figure 29). Flexible plug-ins not only provide the structure and functions
necessary for residents’ lives but also make cities more dynamic. Flexible plug-ins would
allow the Xudi-Gaodijie area to be transformed into a functional, pleasing business and
leisure area.
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5. Conclusions

A plug-in design methodology was developed in this study with public space in
Xudi-Gaodijie as the starting point. The design complements the old city regeneration
model of Guangzhou. The proposed plug-in design uses a generalized toolset; its elements
can be classified according to their rigidity, flexibility, and receiving device (socket), which
is detailed yet universal. The plug-ins that are inserted into sockets catalyze the urban
regeneration of the whole area by their different attributes. Thus, our methodology is
widely applicable though it was designed to complement the existing urban regeneration
methods in Guangzhou.

The plug-ins are sustainable and can be integrated into the urban space at various
points in time. Urban regeneration is a dynamic, complex process. As time goes on, the
space and context of the city inevitably change. Replaceable plug-ins allow for a point-to-
area regeneration mode. The modular design simplifies the process, reduces costs, and
allows for organic regeneration [22]. Accordingly, this methodology would enhance the
survival and further development of the old city in Guangzhou.
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The plug-in design also combines the advantages of urban repair and microregenera-
tion. The urban space and context of a block in Guangzhou’s old city which has declining
industrial structures can be reorganized from the macro to micro level. Public-space sockets
in this representative block in Guangzhou were identified and supplied with rigid and
flexible plug-ins to sustainably revitalize the entire area (Figure 30).
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The proposed plug-in design was not developed expressly as a solution, but rather to
express a vision for future urban regeneration in Guangzhou. In the future, we hope that
designers will utilize advanced science and technology, carefully preserve the historical
context of the area, and realize people-oriented urban regeneration.
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