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ARTICLE INFO ABSTRACT
Keywords: A distinct rise of global interest in the role of cultural and creative industries in post-industrial
Industrial heritage urban development calls for the transformation of our industrial heritage into creative clusters.

Creative cluster
Urban regeneration
Urban vitality
Policy-making
Bottom-up approach

Despite many factories being removed in deindustrialization, some enterprises still preserve and
reuse the former industrial lands. However, the inconclusive judgments on the performances of
creative clusters call for an in-depth examination of the underlying mechanism of transforming
dilapidated urban industrial spaces. In addition, few empirical studies have revealed the com-
monalities and differences of market entities employing both the top-down and bottom-up ap-
proaches during the redevelopment.

In this article, a multilevel transformation, and the consequent spatial performance in three
postindustrial lands in Beijing have been examined based on big data analysis, field observation
and in-depth interviews. We reached three conclusions. First, in addition to the angle of
participatory planning, the deep exploration of specific market entities as an intermediate joint
among different parties in protecting and reusing the postindustrial lands uncovers a distinct
perspective of urban revitalization. Second, the finding of the enterprises’ role in mitigating the
conflicts between bottom-up and top-down approaches further testifies to a less-dichotomous
perspective in urban regeneration studies. Last, though the examination of the multilevel
transformation mechanism reflecting the difference between state and nonstate enterprises in
property-led management, a generic paradigm behind the trend of relying on enterprises in
revitalizing the large-scale postindustrial lands is revealed.
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Abbreviations

CCJQ Chuangyi Chanye Jiju Qu (Innovation and entrepreneurship district)
ED Edge density

ENN_MN euclidean nearest neighbor

FAR Floor area ratio

LPI largest patch index

PR patch richness

PRD patch richness density

POIs points of interest

SMEs Small and medium-sized enterprises
SHDI Shannon Diversity

SIDI Simpson diversity

TA Total area

TE Total edge

1. Introduction

The transformation of industrial heritage sites into creative clusters has become an antidote for reversing the momentum of urban
decline. The multidimensional benefits of creative clusters include place-making, motivating entrepreneurial approaches to culture
and the arts, stimulating creativity and innovation, and endorsing democracy and diversity [1,2]. Since culture is considered to be the
"fourth pillar" of sustainability [3], industrial landscapes should be regarded as resources and opportunities for developing new
multifunctional landscapes that eventually lead to a sustainable urban environment [4]. For this reason, the sustainable transformation
of industrial heritage sites into creative clusters remains a critical research agenda within cultural geography and urban planning.

During China’s socialist period between 1949 and 1978, guided by the ideology of producer cities, the state enterprises in the
second sector constructed self-contained work units (where public residence and service were also integrated) to function as basic
urban cells [5-7]. Indeed, "Since the post-1980 economic reforms, Chinese cities have experienced far-reaching industrial restructuring and
spatial transformation. A decentralization of manufacturing industries from urban centers left many former industrial sites” [8]. The enterprise
reform in the 1990s further exacerbated the financial crisis for state enterprises [9,10]. In particular, the openness to competitive
international enterprises left little room for declined state enterprises to survive in the market. Such a trend leads to either the reform of
internal management in state enterprises [11,12] or their extinction, resulting in the transaction of land use rights to developers [13].
With the rise of the service and creative industries in the 2000s, dilapidated industrial buildings have also been preserved and reused as
harbors of emerging industries [8,14]. The concept of CCJQ' (creative industrial clusters) started in 2004 in Shanghai and symbolizes a
new paradigm compared to the previous primary approach in China’s property-led urban development [15]. At the same time, the
artist’s BMPC (Beijing Municipal People’s Congress) proposal in 2004 represents the official establishment of a postindustrial creative
cluster in Beijing [16]. With the increasing fame of the 798 art district, the government has started to pay more attention to the value of
preserving old industrial buildings in the name of heritage protection, a gradually formulated concept during the enterprise reform at
the beginning of the new millennium.

In summary, state enterprises need transform from collective work units maintaining job-housing balance based on the planned
economy to more independent competitors mainly engaged in pursuing market profit. Although the state enterprises in both processes
have independence, the former ones make the self-contained management of work units independent from municipal management. In
contrast, the latter enterprises produce the independent consciousness and pursuit of the creative transformation/reuse of old in-
dustrial spaces, which later also attracts the active involvement of nonstate enterprises.

However, there remain several shortcomings in existing studies on transforming industrial land into creative clusters.
First, the critical dilemmas of organic or policy-led development still exist in cultural planning [17]. Correspondingly, how to syn-
thesize top-down and bottom-up approaches remains a critical issue in spatial transformation. Moreover, few studies have focused on
the role of different enterprises in reusing heritage buildings and examined the underlying transformation mechanism, which is key to
capturing and comparing the rise of different creative clusters. Finally, little attention has been given to the temporal and spatial
benefits of creative clusters after this transformation.

As an echo of the problems arising from top-down/bottom-up approaches, we aim to examine how enterprises act as an inter-
mediate joint in reversing the lack of urban vitality through a multilevel transformation from a less dualistic/incompatible angle
(Figs. 1, 5 and 6). We will first analyze the underlying transformation mechanism and, secondly, assess the consequent spatial per-
formance. In addition, we will examine how the state and private enterprises revitalize urban life by integrating top-down/bottom-up
influences. Moreover, the implications of our findings will be discussed to help rethink the existing gentrification debates in the urban
regeneration context. Both qualitative and quantitative methods have been employed to reveal the particular roles of (non)state

1 CCJQ is the abbreviation of "Chuangyi Chanye Jiju Qu", which means Innovation and entrepreneurship district.
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Fig. 1. The multilevel transformation mechanism employed by state enterprises to redevelop the postindustrial land. The nonstate enterprise (e.g.
898) lacks financial support based on land use transactions (LEVEL 2-b) for preserving and reusing the remaining postindustrial spaces (LEVEL 2-c),
which is a key difference compared with the state enterprise in the above framework.

enterprises in transforming postindustrial spaces.

This study enriches knowledge of theory, methodology and policy-making in cultivating creative clusters to revitalize the post-
industrial lands, which can be summarized as follows: First, in addition to the angle of participatory planning, through the deep
exploration of specific market entities as an intermediate joint among different parties in protecting and reusing the postindustrial
lands, a distinct perspective of urban revitalization is uncovered. Second, the finding of enterprises’ role in mitigating the conflicts
between bottom-up and top-down approaches further testifies to a less-dichotomous perspective in urban regeneration studies.
Finally, though the examination of the multilevel transformation mechanism reflects the difference between state and nonstate en-
terprises in property-led management, it reveals a generic paradigm behind the trend of relying on enterprises in revitalizing large-
scale postindustrial lands.

The remainder of this paper is organized as follows: Section two reviews the existing studies and summarizes their limitations. We
follow this by introducing our methodology in Section three. Section four presents the results of our analysis. Finally, we will discuss
the research findings and reach our conclusions and outlooks.

2. Literature review
2.1. Debates in theories and practices of urban regeneration based on transforming former industrial land into creative clusters

A fundamental predicament in cultural planning revolves around whether urban development should be an organic or
policy-led process [17]. Scholars have asserted that while the organic process fosters social mix and diversity, policy-led initiatives
inevitably result in gentrification [18,19]. Morgner reinforces that conceptual discussions on the emergence and decline of art districts
frequently rely on explicit or covert use of the gentrification model [20]. However, Gainza reveals that the policy-driven culture
industries in San Francisco do not result in a veritable replacement of lower classes by upper ones but resonate with a deteriorated
socioeconomic process [21], reflecting a variegated portrait of the gentrification phenomenon. Consequently, the gentrification
perspective overlooks the comparison of diverse spatial performances among the corroborating cases and neglects their inter-related
influences in making urban renewal policies to attract creative industries [22,23]. Furthermore, the actual socio-spatial interaction
beyond the dualism debates on organic and policy-led development lacks adequate exploration.

Another sizeable gap between theories and policies in urban regeneration based on creative industries lies in debates and
criticisms of culture consumption and production. Florida demonstrates the benefits of the creative class in promoting con-
sumption and urban regeneration [24,25], fostering higher enthusiasm from the government in planning strategies for creative in-
dustries. On the other hand, other scholars’ trenchant criticisms remain fixed on stimulating consumption or competition without
adequate consideration of grassroots initiative or their fundamental needs [19]. Peck contends that the creativity strategies of elite
actors are pre-constituted, accompanied by policy practices "easily dis-embedded and de-territorialized from their centers of
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Fig. 3. Three selected enterprise areas in eastern Beijing (The map data is collected in 2016 from the open data platform Baidu map).

production [26]." Thus, Pratt argues that the false dualism between cultural consumption and production causes critical criticism [27].

The sustainability of creative clustering relies on effectively integrating public policy with organic change and policy-led
initiatives, while also garnering support from the local community and business interests [17]. The success of transforming
industrial heritage spaces into mixed-use clusters or tourist destinations for urban renewal is supported by prior studies and examples
from Portugal, Romania, Seoul, Incheon and Istanbul, demonstrating the positive impact of culture-led regenerations on the com-
munity’s cultural, social, and economic well-being, while preserving traditional architecture and balancing cultural and economic
pursuits through multi-disciplinary policies [28-36].

Nevertheless, there exist inconclusive judgments on the performances of Chinese creative clusters transformed from
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industrial areas/heritages. While many studies criticize their lack of organic development, others regard those clusters as attractive
and successful. On the one hand, scholars question whether Chinese creative clusters can overcome duplicate construction and
government intervention for organic development [37-39]. The Shanghai CCJQs’ property-led mode focuses on providing office
properties for rental income rather than helping creative industry companies, resulting in a cultural consumption-led approach that
lacks on-site synergy and creativity and exacerbates gentrification effects [40-42]. Chou also argues that constructing cultural spaces
in Beijing is a state-sponsored effort that prioritizes infrastructure construction and institutional framework for world-city branding,
ultimately hindering Beijing’s organic development of creative cultural spaces [38]. On the other hand, the present-day trend of
innovation-based urban renewal has confirmed the contribution and appeal of creative clusters in China. The 798 Art District, hailed
by Currier as a haven for artists and designers, as well as a leisure destination for visitors, serves as an indication of the rising
pluralization of power in readjusting original urban plans [43]. The success of 798 has prompted the Chinese government to prioritize
the preservation and renovation of old industrial buildings, which is considered the epitome of transforming industrial Beijing into a
global metropolis [8,44]. Berta et al. also highlight how each tier of government, developers, designers, and the local public interact
efficiently to regenerate the Shougang area’s industrial estate in Beijing [45]. Additionally, converting old manufacturing spaces on
Moganshan Road in Shanghai into a creative cluster was taken as an organic process influencing the local economic and cultural
interests [46].

2.2. The bottom-up and top-down approaches employed in the spatial transformation to revive urban spaces

Two major perspectives exist to demarcate the differences between bottom-up and top-down approaches. On the one hand, the
top-down approach originates from regional planning and global economic and cultural influences, with the central government
driving policy decisions [47-50]. Conversely, the bottom-up approach favours local actors from municipalities, entrepreneurs, and
communities, with grassroots activities constituting the bottom-up regeneration, while officials from city authorities oversee top-down
events [14,51,52]. On the other hand, Smith highlights the explicit contrast between the "planned versus spontaneous" nature of
bottom-up and top-down actions [53]. Plevoets and Sowiriska-Heim classify the user-led adaptive and spontaneous reuse of heritage
buildings into bottom-up activities [54], opposing large-scale commercial and planned redevelopment. In our research, the planned
top-down land use, particularly influenced by the government policies or command economy, is opposite to the spontaneous
bottom-up activities in a market-based environment.

The debate over bottom-up versus top-down approaches is often framed in dualistic terms, with many advocating for the former.
Proponents of bottom-up approaches have praised their significance in promoting plurality, innovation, and dynamism in contrast to
the more dominant top-down approach [43,55]. Bottom-up actions have proven beneficial in preserving industrial heritage in the
Ruhregbiet [56] and can lead to unexpected, innovative, and surprising behaviors [57]. Grabkowska highlights the potential of
bottom-up processes in urban regeneration to avoid displacement effects [52], despite criticisms from Pissourios about their weak-
nesses in legislation, efficiency, and scope [50]. Dias et al. contend that effective bottom-up processes that incorporate active local
participation contribute significantly to achieving social, economic, and environmental sustainability [58]. The superior performance
of the bottom-up approach in comparison to the top-down approach with regard to citizen participation, promotion of development
quality, and the amplification of cultural value, has also garnered the attention of scholars [59-61].

Contrary to the dualistic debate, scholars are attracted to explore a synthesis or transcendence of the dualistic approaches, as they
recognize the complementary role between these two approaches. Naess asserts that a higher level of coordination is necessary for
sustainable development apart from the bottom-up approach [62]. The core of the meta-governance discussion lies in the interaction
between the hierarchical top-down government policy and horizontal bottom-up governance policy [63]. Collaborative workshops
that combine top-down and bottom-up methods are a valuable model for community participation in sustainable urban regeneration,
promoting cooperation between the government and the public through consultation and negotiation [64-67]. In addition, Elbakidze
et al. suggest that the interaction of both approaches can encourage collaborative learning [68]. Furthermore, to criticize the
top-down/bottom-up dichotomy, Smith demonstrates the deficiency of the incompatible concepts that confined the multidimensional
process between two actors according to their vertical positions within a strict hierarchy [53]. Though enriching the theory of the
bottom-up approach, Mens et al. explored from a less dichotomous angle to reveal how social entrepreneurs reuse the former industrial
spaces through mechanisms compatible with state and market consensus to simultaneously create social and financial values [69].

2.3. Urban vitality analysis to measure the sustainability of the urban environment and its relation to urban landscape metrics

Jacobs’ seminal work, "The Death and Life of Great American Cities," [70] triggered a hotly debated topic on the significance of
creating urban vitality. Urban vitality, as defined by Landry, represents the raw power and energy within a city [71], signifying its
attractiveness and competitiveness. The efficient stimulation of urban space use is also considered an indicator of a sustainable and
habitable urban environment by scholars [72,73]. Four key factors-the land use mix, high density, fine grain, and permeability were

2 Our research comprises three types of primary sources, namely, big data, interview data, and field observation data. First, the big data contains
POI data, heat map data, and land use map data, which are open data sources collected on websites. We also drew some of the map data based on
our observation work to make the landscape metrics analysis more accurate. Second, it has been ensured that the collection of observation data does
not compromise individuals’ privacy information. Finally, we conducted in-depth interviews with various participants, and all parties granted us
permission to analyze the related data and publish the research results in journals.
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identified as influencing urban vitality [74,75]. However, these studies primarily relied on researchers’ observation and description in
field studies to define vitality, which lacks a more comprehensive perception of the large-scale milieu. In contrast, Zeng et al.
decomposed urban vitality into four aspects - density, liveability, accessibility, and diversity - based on the annual statistics of entire
urban areas [76]. Land use mix analysis using point of interest (POI) data and fine granularity analysis with online map data have been
widely employed to examine the urban vitality of specific cities and regions in China [77,78]. Xia et al. compared day and night urban
vitality by using entropy analysis of POI data and lighting data [79]. Nevertheless, annual statistics and POI data are relatively static,
indicating that real-time space uses in different locations and at specific times of day or seasons have not been fully studied. Moreover,
comparing POI data and lighting data may result in errors due to their distinct features. Wu et al. traced the GPS sensors attached to
480 volunteers in a suburban residential community to study individuals’ interactions with mixed land uses and traffic systems [80].
Although these scholars successfully capture the real-time space use by specific individuals, big data on the dynamic locations of
large-scale population densities may be more promising in revealing the urban vitality driven by regeneration in different creative
clusters.

On the other hand, Meng and Xing identified that changes in urban vibrancy are highly variable and heavily reliant on multilevel
urban landscape characteristics, including places, land use, and single and multiple landscape elements [81]. Global statistics indicate
a significant positive spatial autocorrelation between urban land-use intensity and urban vitality [79]. Among the three aspects of the
urban landscape, the city plan pattern has the most significant effect on stimulating vitality, followed by the land use and the patterns
of building form. In addition, convenient transportation, a compact block form, diverse buildings, mixed land use, and tall buildings
are the primary characteristics of vibrant blocks. On the other hand, the effects of the urban landscape exhibit spatial variations and
apparent diurnal discrepancies [82].

2.4. Summary

In summary, further exploration is necessary for the five shortcomings identified in existing studies. First, the theoretical debates
on urban regeneration modes remain inconclusive, and more empirical work is necessary to judge their performances in motivating
creative clusters. Second, the interrelation between top-down and bottom-up approaches and their corresponding consequences re-
quires further clarification. Third, temporal and spatial variables of creative clusters based on transforming former industrial land
have not been adequately considered. Fourth, few studies have examined the generic transformation path/mechanism employed by
different enterprises and its role in preserving and reusing heritage buildings in postindustrial spaces. An integrated paradigm that
examines general structures for land use transformation and its performance is helpful in capturing and comparing the rise of different
creative clusters. Lastly, to comprehensively monitor and assess the real-time and multi-scalar vitality within urban environments,
combining landscape metrics with big data, such as WeChat heat map, is necessary in the information age.

3. Methodology

This study begins with a review of the relevant global literature on the redevelopment of postindustrial areas into creative clusters,
focusing mainly on four key topics: postindustrial redevelopment, urban planning, cultural policy, and creative clusters. Subsequently,
we select three typical case studies for empirical research. To reveal the underlying mechanism and outcomes of the transformation, we
employ integrated analysis methods that combine quantitative assessment (land-use analysis and vitality analysis) and qualitative
research methods (field observation and in-depth interviews). Landscape metrics and POIs are used to analyze land use spatial pat-
terns, while real-time population density analysis (based on the WeChat heat map) is used to measure urban vitality to represent spatial
performance after the transformation. Field observations supplement additional land use information and the actual spatial usage of
individuals. In-depth interviews serve as an essential supplement to deepen the understanding of the complex situation among
different stakeholders and processes during the transformation. Finally, we synthesize and interpret the empirical findings, summa-
rizing the commonalities with and differences from existing studies (Fig. 2).

3.1. Selection of three study cases and data sources

For this study, three cases are selected: these include areas of 798, 898, and Laijin, in which similar functional transformation goals
of promoting creative and high-value-added industries by preserving and repurposing industrial heritage spaces have been pursued.
These cases are situated in the eastern region of metropolitan Beijing, between the fourth and fifth rings (refer to Fig. 3). By comparing
798 and Laijin under the management of state enterprises, we aim to uncover the differences between top-down and bottom-up ap-
proaches. Furthermore, we compare the outcomes of top-down management by state and private enterprises through the comparison
between Laijin and 898. To collect data, we use points of interest (POIs) and plot data from Baidu map app (an open data platform), and
the open heat map data from the WeChat app which has a population of 1 billion customers for every day. In central urban Beijing, a
greater proportion of app users suggests a more dependable and real-time observation of population density. Additionally, the heat
map data has a precision of approximately 15 m, rendering it suitable for detecting land use performance at a small scale.

3.2. Quantitative methods: Land use analysis based on landscape metrics and POIs, and vitality analysis based on heat map data

The principal transformation process of three study cases occurred between 2011 and 2018, reflecting an experiment phase of
postindustrial land regeneration spearheaded by enterprises before the global pandemic. In order to scrutinize and contrast the process
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Fig. 4. The emerging industries rising in surrounding urban environments to generate spillover effects on the selected enterprises.

of land use transformation in postindustrial spaces, historical records in literatures and maps are compiled to buttress the relevant
analysis work, which is further verified based on the google historical map.

Additionally, Fragstats was used to analyze landscape metrics, which include area and edge metrics, aggregation, and diversity
metrics. To calculate the diversity metrics, we first assigned the major function of each patch by identifying the major type based on
Baidu and Tencent map data. In addition, the urban environment of the selected study cases was divided by a GIS fishnet with a fine
granularity of (80mx80m), which matches the general scale of industrial buildings in the three enterprises. The land use mix (eight
main functions and 26 subfunctions) within each grid was examined using entropy calculation of POI data, following the approaches of
Li et al. [83] and Gu et al. [84].

Moreover, the real-time population density was inferred based on analyzing kernel density points collected from the WeChat heat
map. By combining these data with the existing stable residence population in specific communities, we are able to estimate the
number of people represented by values of kernel density points. Expressly, the heat map data at 22 o’clock accurately reflects the
residence population density. Therefore, we inferred that for each density-point value, 40 persons in January and 80 persons in August
are representative, enabling us to calculate the actual population densities. Drawing upon the aforementioned data collection efforts,
we can compute the population densities in every fishnet grid, as well as those in functional zones of varying scales.

3.3. Qualitative methods: field observation and in-depth interview

First, the industrial buildings and their transformation were recorded with on-site photos. The space used by renters and visitors
during work and leisure was also observed. The current space zones and their distinct functions of each case study can be accordingly
identified. Moreover, in-depth interviews with enterprise managers and other involved stakeholders (e.g. people who operate art
studios) were helpful for determining how the transformations of different zones relate to each other and the roles of state enterprise
management in different scenarios of preserving and reusing industrial spaces. These observations and interviews provided useful
insights to deepen our understanding of the complex transformation process.

4. Empirical results
4.1. First level of space use transformation: Adaptation to external influences by receiving urban emerging industries

The first level of the space use transformation for the enterprise work units is closely related to the fast-growing emerging industries
in the surrounding urban areas. To some extent, the spillovers of intellectual activities and development of surrounding commercial
and public communities within a 3-km radius have been accommodated by the empty spaces of decommissioned factories. To survive
in the market, state enterprises have had to adapt their land use mode from the lossmaking producer in the second sector to a cluster
that absorbs diversified firms and businesses in creative, innovative, and leisure industries. Therefore, the managers of former state
enterprises in 798 and Laijin have transitioned to the providers of land use services. In contrast, significant shares of stock rights in 898
were transferred to nonstate enterprises. Nevertheless, the motivation for land use transformation in 898 arises from industrial co-
ordination with surrounding areas, which is similar to what the other two clusters have experienced in the first level.

As shown in Fig. 4, the 798 area is located near the Central Academy of Fine Arts (CAFA). In 2001, some professors at CAFA rented
the empty industrial buildings in 798 as their studios to create large-scale artwork, which drew more artists and designers to set up
their studios there. With the increasing establishment of well-developed public services (e.g. exhibiting, catering, and shopping), other
large innovative enterprises (e.g. Qihoo 360, Hyundai, Volkswagen, and Audi) subsequently moved their offices to the 798 area, which
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promoted space renovation in and around this creative cluster. Similar to 798, Laijin benefits from its close proximity to the largest
media groups in Beijing. In 2009, Laijin began its project to preserve and reuse former industrial spaces as office spaces for media and
design SMEs or list companies with close business cooperation with People’s Daily, CCTV, and BMN. Finally, the later renovation of
industrial space in 898 had the advantage of its proximity to automobile enterprises in 798. This attracted the Guazi Used Car Direct
Sales Network to establish their corporate headquarters and exhibition center in the 898 area.

For state enterprises in charge of 798/Laijin areas and the nonstate enterprise managing 898, excellent accessibility to integrate
into a network of emerging industries is a prerequisite for reusing postindustrial spaces. On the other hand, enterprises’ initiative to
recover their economic viability leads to pragmatic and open tactics for reusing industrial buildings. Although the enclosure is still
impermeable, the gating system of each enterprise has become less rigid, encouraging more public visits and presenting a new gesture
for attracting potential tenants. As of 2018, there were 110 enterprises in Laijin and over 400 enterprises in 798. Both have been ranked
in the "First batch of 33 Beijing’s municipal cultural and creative industrial demonstration parks", which, in turn, brings more ad-
vantageous policies in regeneration subsidies and corporate tax, among others.

4.2. Second level of space transformation: A general land use differentiation process to reflect the commonalities and differences of (non)
state enterprises

The land use transformation in the three enterprises experienced a similar differentiation process, consisting of three interrelated
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paths. Fig. 5 reflects the transformation timeline of the different plots within each enterprise and the type of land use to which it was
converted. The differentiation of space use started from the fragmentation of boundary spaces (investment with high value) with the
transfer of the land to commercial projects. High-rise office and residential buildings replaced the old industrial buildings, which
created higher FAR with more business revenue. During this process, other parts of each enterprise remained in a decommissioned
state. Second, the preservation and reuse of postindustrial buildings belong to a different path, which is still under the complete control
of original enterprises in 798 and Laijin. Although a nonstate enterprise had occupied the large stock rights of 898, the heritage
protection policy still exerted similar influences through assigning the privilege of land use tax and limiting the destruction of post-
industrial buildings. Finally, some other shabby places were undergoing slower development, which led to later land-use commer-
cialization. For example, the eastern borders of the 798 and Laijin areas and the southwestern boundary spaces of the 898 area
remained in a slower development state than the other parts of the three enterprises.

Although the fragmentation, transfer, and commercialization of boundary spaces suggest a loss of control over their land assets
among the three enterprises, the regeneration of old industrial buildings in B areas (Fig. 5) also relied on these changes to acquire
sufficient funding/subsidies. For instance, the funding for the transformation of Laijin cultural creative industrial park partially came
from the land transfer on its southern border, where new high-rise commercial residence buildings have entirely replaced the original
industrial land use. This is also one of the reasons why the preservation and transformation of old industrial zones occur later than that
of the transfer and commercial projects on enterprise borders. Although nonstate enterprise 898 lacks the original land use right, it still
enjoys the same policy support for developing cultural creative industry and has the commonality in the land use sequence with the
other two clusters.

On the other hand, many boundary spaces with a relatively lower value of the investment in each enterprise might initially stay in
decline. With the recovery of enterprise development, some decommissioned boundary spaces were gradually transformed under the
(non)state enterprise management. In the southwest of the 798 area, the new high-rise edifices were constructed under the regulation
of the same managers as the industrial preservation area. Similarly, the northern and eastern borders of the Laijin area also developed
new commercial service functions under the management of the original state enterprise. Due to the later start of the development of
898, there were no signs of boundary commercialization directed by the nonstate enterprise until 2018. However, 898 has started to
regenerate the old buildings in southern C areas (Fig. 5) since 2019, which suggests a similar structure of land use differentiation
among state and nonstate enterprises.

4.3. Transiting between bottom-up and top-down approaches to preserve and reuse postindustrial spaces

4.3.1. An intermediate joint of complex interrelations between different parties as well as the corresponding approaches

The top-down and bottom-up approaches take over the transformation of former industrial spaces by exerting influences through
the specific enterprise functioning as an intermediate joint, which is interrelated with exogenous economic and policy factors as well as
endogenous factors transferred by the enterprises to the tenants (Fig. 6). On the one hand, all enterprises navigate between market-
based bottom-up and policy-led top-down approaches to combine the exogenous factors to repurpose postindustrial lands. First, the
flourishing market has filled these spaces with diversified emerging industries that cater to the increasing demand for cultural and
leisure activities in a bottom-up path. This path was initially accepted by state enterprises, as more autonomous entities, to survive
economic reform and free competition. Second, policies® that regulate postindustrial land use provide official standards for heritage
protection, reuse, and financial support, offering a top-down approach implemented by all enterprises. Therefore, the reuse of
postindustrial spaces involves cooperation among the enterprise, government, and market to integrate the preservation of industrial
heritage with the promotion of local economic viability. With a new trend towards high-value-added-creative and high-tech-
innovative firms being favored by policy and capital, (non)state enterprises are initiating commercial operations that accommodate
potential renters while also adhering to policy-led regulations and tax incentives aimed at preserving the industrial heritage. The above
practices indicate the need to preserve historic buildings showcasing industrialization history, while also requiring approval for
repurposing industrial spaces of lesser historical or cultural significance to prevent any damage.

On the other hand, (non)state enterprises function as intermediaries, transferring external influences into the internal milieu
within each cluster. In addition to receiving the exogenous top-down/bottom-up approaches from the government and market, en-
terprises establish an endogenous interrelation with tenants that integrate opposing strategies. First, the top-down approach imple-
mented by the enterprise covers a broad scope of factors, while the bottom-up approach mainly focuses on how enterprises and tenants
repurpose old spaces to transform postindustrial land. Moreover, the tenants are arranged into functionally designed zones under the
top-down approach, whereas the decentralized and mixed locations of tenants follow the bottom-up approach. Most tenants in
creatively clustered, zoning-designed areas (such as Laijin and 898) can only renovate building interiors, whereas those in clusters that
integrate diverse functions in each building have greater flexibility in reusing heritage spaces, including landscapes and building
exteriors (such as 798). Second, during transformation, the original land use rights and land transfer revenue controlled by state
enterprises (such as 798/Laijin) provide them with greater initiative and radical capability compared to nonstate enterprises (such as
developers in 898) that need to first acquire equity. Finally, the interrelations between factors dominated by enterprise, tenants,
government, and market profoundly impact the de facto effects of bottom-up and top-down approaches. By analyzing the diagram

% Guidelines for the protection and reuse of industrial heritage of Beijing, (No. 32 [2009] of Beijing Municipal Bureau of Industry Promotion),
Beijing municipal commission(bureau) of the economy and information technology. This guideline aims to, with different intensities, preserve and
reuse the post-industrial buildings based on three classification standards.
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Fig. 6. The enterprise functioning as an intermediate joint between the government and market as well as between them and the tenants.

(Left) and examples of interrelated influences (Right) in Fig. 7, we can understand how these factors specifically produce different
effects on renting prices and land use transformation.

Regarding renting price, the government policy restricts the FAR to under 1.0, limiting the total land use for tenants in a cluster
and protecting the industrial attributes of heritage space. However, to balance out the effect of cost-push inflation and low FAR
limitations, the enterprise raises rent to acquire higher revenue and compete with other commercial communities filled with high-rise
office buildings. Ultimately, only artists, designers and firms with more competitiveness remain or are integrated into further
development, resulting in a dynamic replacement of tenants that favors a market-based bottom-up approach, serving high value-added
tenants with more financial strength. Our analysis emphasizes the significant role of the market in achieving a complete picture of the
transformation of postindustrial land, as opposed to solely criticizing the potential for gentrification. Moreover, while the market
focuses on revenue-driven land reuse, cultural policies shed light on preservation-led land use regulation. To encourage larger density
of firms and make full use of space, the government agency sets 70% as a lower threshold of occupancy rate for selecting well-regulated
creative clusters. Furthermore, the industrial spillover/synergy integrates more related firms into the creative cluster, promoting its
functionality within the district (Fig. 7).

The differences between state and nonstate enterprises presented in Figs. 1 and 6 reflect the change in their respective roles in urban
regeneration. In Fig. 1, state enterprises transfer the land use rights of borders to developers in commercial projects. As state enter-
prises gain more strength, they begin to initiate the commercialization of border space without the need for land transactions. In
contrast, some developers shift their focus from the commercialization of postindustrial lands (office/residence) to gradually
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Fig. 7. The interrelated exogenous influences of the government and market via managing enterprises and tenants on the creative clusters.

integrating industrial heritage preservation. However, policies supporting private capital (e.g. in 898) in preserving and reusing in-
dustrial lands* produce a more inclusive paradigm (e.g. on approval/subsidy) to stimulate social and market participation, balancing
between heritage protection and economic development. Though reformed state enterprises practice this earlier than their nonstate
counterparts, they both become intermediaries between the government, market, and renters like individuals and private firms,
adapting industrial heritage renovation to social, economic, and political transformations.

4.3.2. The empirical findings in three case studies in relation to their specific top-down and bottom-up approaches

The early transformation for preserving and reusing industrial buildings in three creative clusters involves both bottom-up and top-
down approaches (Fig. 5). Until May 2006, the state enterprise managing the 798 area mainly relied on a bottom-up approach to
preserve and reuse the old industrial buildings. Unlike 898 and Laijin, 798 experienced space use transformation without a zoning
design project. Artists, designers, entrepreneurs, and tourists all contributed to the space reuse in 798, which is reflected in the di-
versity of transformation design in the photos of the 798 Art District in Fig. 12 (Photos 4-6). The pursuit of attracting more visitors (by
those shops, restaurants, galleries, and art and design studios) also contributed to obtaining "tacit" permission from enterprise man-
agers to renovate the building’s interior and exterior. Movrover, the artists, designers, entrepreneurs had the freedom to select
economically optimal locations for their studios, galleries, shops, and restaurants, etc., which led to highly mixed land uses inside 798.
Prior to 2006, the cooperation between the state enterprises managing 798 and diverse individuals/institutes created a prosperous
urban scenery, bringing nationalwide awareness to rediscover the value of old industrial buildings in reviving urban life.

On the other hand, after the State Administration of Cultural Heritage (SACH) of China released the Notice on Strengthening the
Protection of Industrial Heritage in 2007, both state and nonstate enterprises started employing a more unified transformation design,
mostly by star designers, in preserving and renovating old industrial buildings, leading to a dominant tactic of functional zoning plans.
For instance, taking Laijin cultural creative industrial park as an example (Photos 2-6 in Fig. 12), its northern border has been
developed into commercial service buildings, the inner zones have been transformed into offices, and the office zones have been
further categorized into surrounding newly-constructed multistorey buildings for listed companies and central low industrial buildings
transformed to host SMEs (Fig. 8). Finally, the old buildings in eastern boundary spaces have also been transformed into commercial
services and offices under state enterprise management.

Similarly, a unified transformation design was implemented in 898, including the construction of new multistorey buildings for
offices and exhibitions outside the preserved industrial building group, like the inner office zones of Laijin. Fig. 11 indicates that the
land use mix in the center zones is lower than that on the borders. According to manager interviews, it was revealed that "the space
transformation in Laijin and 898 was assigned to an independent design company to obtain a complete set of transformation plan".
Thus, the style of transformed industrial buildings in Laijin and 898 has demonstrated a high degree of unity, distinct from the complex
architectural landscape seen in 798.

In contrast to Laijin’s simultaneous transformation and operation of Zones A, B, and C (Fig. 8), 898 had to partially commercialize
its postindustrial land before renovating postindustrial buildings (Fig. 9). Although Laijin also built new multistorey buildings in zone
C-cn (Fig. 8), there were fewer financial constraints that affected the transformation of inner postindustrial buildings. On the other
hand, the equity acquisition in 898 for nonstate enterprises suggests a higher investment cost. Thus, the contrasting situation for Laijin
highlights the state enterprise’s advantage in dominating the original land use right and benefiting from its transaction.

4 Notice of the General Office of the Beijing Municipal People’s Government on Issuing Several Policies on Further Encouraging and Guiding the
Investment of Private Capital in Cultural and Creative Industries (No. 52 [2013] of the General Office of the Beijing Municipal People’s Govern-
ment), People’s Government of Beijing Municipality.According to this policy, private capital was also encouraged to participate in renovation
projects with municipal financial subsidies. In particular, the projects combining innovative high-tech sectors will get a further tax deduction, which
could be seen as one motivation for the rise of 898 Innospace. Whether the developers will pursue getting on track by imitating the successful
experience of the state enterprise or develop a more independent tactic for achieving diversified sustainability deserves further attention.
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Fig. 8. The bird’s-eye view photo of Laijin area and the analysis of its land-use zones designed by Kengo Kuma. Photo taken and figure drawn by
the author.
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[ Protection area of preserving/reusing industrial buildings

Fig. 9. The earlier construction of new commercial buildings and later transformation of old industrial buildings in 898. Photos taken by the author
in 2018. Photo taken and figure drawn by the author.
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The multilevel transformation of postindustrial land in three enterprises of Beijing before 2020 (Combining Figs. 1, 5 and 6).
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Within the multilevel transformation, the original land use rights and land transfer revenue occupied by state enterprises (798/
Laijin) enable them to have more initiative and radical capability than private enterprises. Conversely, even though the 898 lacks
financial support from land use transfer and is a later player in regenerating postindustrial lands, it has considerably enriched local
urban functions and a promising future in creating high urban vitality. In summary, the management experiences of these enterprises,
integrating bottom-up and top-down approaches to preserve and reuse old industrial buildings, constitute effective options for revi-

talizing urban lands.

4.4. The land use as a result of the landscape metrics analysis and land use mix analysis

4.4.1. Morphological: Landscape metrics analysis

Through the landscape metrics analysis in Table 2, we have found significant correlations between SIDI and SHDI, PR and SHDI, PR
and SIDI, LPI and SHDI, and LPI and SIDI. This indicates that a dense road system and rich block shapes lead to an increase in land use
diversity. In addition, Fig. 10 and Table 2 reveal the advantages of the bottom-up approach in diversifying landscape patches and
preserving heritage spaces. Furthermore, nonzoning management is also effective in promoting informal networks by creating more
edges between different patches. First, in contrast to 898 and Laijin, the plot of 798_B has a higher SHDI and SIDI than that of 798_A/C.

The dominant function

in each patch:

[ Office

=3 School

[ Service

1 Culture

[ Landscape

1 Residence

1 Other

[ Highly mixed uses

]
=,

798 area

—

898 area Laijin area

Fig. 10. The landscape patches are dominated by different functions in the areas of 798, 898 and Laijin. A: Plot with transferring/commercializing
the land use, B: Plot with preserving & reusing the industrial buildings, C: Plot staying in decline/slow development, Area: Original whole plant area

of each enterprise.
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Table 2
Results of the landscape metrics analysis of 798, 898 and Laijin areas.
Aspects Area and Edge metrics Aggregation Diversity metrics
metrics
Indicators Total Largest patch ~ Total Edge Euclidean nearest Patch patch richness Shannon Simpson
area index edge density neighbor richness density diversity diversity
(TA) (LPD) (TE) (ED) (ENN_MN) (PR) (PRD) (SHDI) (SIDI)
798 _area 94.0 34.6 7510.0 79.9 234.8 6.0 6.4 1.3 0.7
798 A 19.6 60.0 380.0 19.4 195.7 2.0 10.2 0.3 0.1
798 B 64.8 34.8 5130.0 79.1 169.9 5.0 7.7 1.1 0.6
798 C 12.4 68.2 550.0 44.3 NA 2.0 16.1 0.6 0.4
898 _area 50.3 33.6 4090.0 81.4 228.7 7.0 13.9 1.6 0.8
898 A 18.8 65.4 850.0 45.3 509.6 4.0 21.3 0.9 0.5
898 B 159 49.4 580.0 36.5 108.2 3.0 189 0.9 0.6
898 C 16.0 37.7 930.0 58.2 63.2 6.0 37.5 1.5 0.7
Laijin_area 21.6 47.7 2980.0 137.7 86.8 5.0 23.1 1.3 0.7
Laijin_A 9.4 56.9 840.0 89.4 60.0 3.0 31.9 0.9 0.6
Laijin_B 11.9 65.1 1420.0 119.8 74.6 3.0 25.3 0.9 0.5
Laijin_C 0.4 56.4 20.0 51.3 NA 3.0 769.2 1.0 0.6

This implies that the highly mixed land use configuration contributes to creating a relatively larger landscape diversity. Second,
compared to the other two clusters, 798_B has a higher proportion of TA among its whole area, indicating that nonzoning-oriented
transformation preserves a large scale of industrial heritage space within a cluster. Third, the ED values of plots 798 B and
798_area are higher than that of 798_C, similar to Laijin but opposite to 898. Therefore, the landscapes managed by state enterprises
occupy more potential public spaces, promoting the informal networks of the clusters. These phenomena confirm the advantageous
influence of state enterprises, compared to nonstate enterprises, in financial support of heritage protection and reuse. Moreover, the
landscape metrics analysis testifies to the commonalities and differences between enterprises in their land-use features, solidifying the
study method of exploring the roles of market entities in urban regeneration. In conclusion, the diverse land use patterns also disprove
the criticism of duplicate construction of creative clusters, suggesting that more spontaneous selection by enterprises to regenerate
their industrial landscapes matters, which has received insufficient attention in previous studies.

4.4.2. Functional: Land use mix analysis

Fig. 11 illustrates the land use mixture within small fishnet grids measuring 80 m by 80 m. The variation in land use, both in terms
of main functions and subfunctions, resulting from the nonzoning design has been revealed using various entropy values. The in-
dustrial heritage buildings of 798 encompass a significantly larger area with a higher land use mix, indicating the coexistence of

1B = S 798 area 5 = 2l 798 area
= I
I i
I = U -
X N |
iz 8 H EnReE
" | /898 area
e "~
Entropy f \ = 2 Entropy
of main S ) of sub- .
functions oo iis e E 31 — " functions .
0 N B 0 :
= -
1.609 2.252
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Fig. 11. The land-use mix in terms of main functions (a) and subfunctions (b) based on POI data collected from the open data platform Baidu map
in 2018.
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Fig. 12. The record of space use in selected enterprises (a. 798 area, b. 898 area, c. Laijin area). Figure drawn and photos mainly taken by the
authors (Some photos are collected from the open map platform Baidu map).

various functions. During the field observation, it was noticed that many buildings in 798 perform multiple functions including
exhibition, theatre, retail, restaurant, office, and so on. Therefore, the intricate fusion of work and leisure activities in these buildings
promotes the accessibility and interaction between individuals and companies. This is consistent with the impacts highlighted by the
analysis of landscape metrics.

Conversely, the zoning design implemented in Laijin results in a clear demarcation between working and service areas (Fig. 8).
Larger portions of service functions are located on the northern and eastern borders, while the inner areas are primarily occupied by
office buildings. Whether assessed by main functions or subfunctions, the land use mix on the borders is greater than the mix in the
internal office zones (Fig. 11). Moreover, the slowly developing border spaces of 898 (Photos 7.1-7.2 depicted in Fig. 12) have lower
entropy than the other earlier transformed border spaces. In addition to this, the industrial lands preserved and repurposed in Laijin
and 898 are considerably smaller than those in 798. The dense road system in Laijin (Fig. 10 and Table 2) also corresponds to the
highest ED in preserved heritage spaces among the three industrial lands, indicating lower problems with low accessibility between
areas of varying functions. The above land use features enable top-down management by both state and nonstate enterprises, echoing
their aspiration to embrace a unified and zoning design.

4.5. The spatial performance after multilevel transformation of postindustrial land based on a dynamic urban vitality analysis

The actual population densities can, to some extent, reflect how individuals invigorate the land use vitality in different transformed
enterprise spaces and the surrounding urban areas (Figs. 13 and 14). First, the population densities in fishnet grids generally correlate
with the land use mix. Grids with higher entropy values tend to attract a larger number of people during working and leisure time. The
population densities in the central grids covering the old industrial buildings in 798 are higher than those in the centers of Laijin and
898, which affirms the highly mixed land uses (established through a more nonzoning-oriented approach) can draw more users and
enhance urban vitality. Additionally, many grids in the industrial heritage areas of 798 exhibit greater vitality than those in the other
two enterprises during working and leisure times. Specifically, during summer weekends, land use vitality within 798 sustains high
levels between 12:00 and 20:00. In contrast, grids within industrial preservation zones for offices in Laijin do not report very high
densities. Significantly, many grids within Laijin remain deserted with few people at 10:00 on weekends, which is expected due to its
relatively homogeneous office function. Due to the ongoing transformation project within 898, most grids covering industrial buildings
remain unoccupied during most periods of the day. In summary, bottom-up oriented mixed land use holds an advantage over top-down
oriented zoning design in continuously promoting space use vitality from weekdays to weekends as well as from day to night.

Second, according to the analysis of population densities in different areas both within and outside the enterprises (Fig. 14), the
transformation in Laijin and 798 revitalized urban life differently. Comparing the population densities of transformed industrial
heritage zones in Laijin (Laijin_IH) on the 16th of January, the population density between 10:00 and 18:00 is much higher than in any
other area. This suggests that while Laijin does not possess grids with exceptionally high levels of vitality like 798 has, the working
population with high density has been more evenly distributed in Laijin. To some extent, the zoning design plays a crucial role in
rebalancing the distribution of incoming white-collar workers owing to "its unified transformation plan and design". On the other hand,
798 still exhibits greater population densities than the surrounding urban environments, even during weekdays. Additionally, the
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Fig. 14. The real-time population densities of different areas in and surrounding the selected enterprises. Figure adapted from Ref. [85] and has
been permitted by the author to be utilized in this article.

population densities around 14:00 on 16th January and 11th August (weekends) inside 798 were higher than in other enterprise areas,
which affirms its strong appeal for leisure activities.

Third, this research integrates the field study, depth interview, and analysis of dynamic land-use configuration and urban vitality to
unveil the role of (non)state enterprises in regenerating postindustrial lands. Specifically, the examination of real-time and inferred
population densities reveals space use vitality from a more holistic and precise perspective. While the population density in fishnets
generally correlates with the land use mix, we cannot evaluate actual urban vitality merely by examining POI-based mixed land uses.
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For instance, in the 798 area, the vitality of the private commercial office and residential areas in the northwest, managed by de-
velopers with a relatively larger mix of land use (combining 1.1/1.2/2.1/3.1 in Fig. 12), is lower than that in the commercial office
spaces in southwest controlled by state enterprise (combining 2.2/3.2 in Fig. 12). A similar finding also exists in the Laijin area.
Comparing real-time population densities at multiple scales (small fishnet grids, industrial heritage areas, 798/898/Laijin enterprise
work units, and the whole area) more comprehensively reveals the dynamic population distribution. Such variation across different
hours, days, and seasons at different local scales highlights the limitations of urban vitality analysis mainly conducted by examining
land use mix based on static POIs data. The methodological advancement helps to avoid the either/or discussion on the influences of
bottom-up and top-down approaches to urban vitality and reveals the differences in improvements of urban vitality by both ap-
proaches. On the other hand, whereas there is doubt that creative clusters might suffer from duplicate construction (Keane 2009), our
study presents three creative clusters demonstration diverse performances in terms of industrial configuration, landscape scenery and
urban vitality.

5. Discussions and conclusion
5.1. Discussions

The aim of this paper is to contribute to the wider debate on the theory, methodology, and policy of regenerating postindustrial
lands. One of the key contributions of this paper is a theoretical discussion. The trend of bottom-up and top-down development is
always influenced by dynamic economic situations. A deteriorating economy and less political control create an environment that
favors the bottom-up approach; which needs to balance with the increasing top-down influences in the later economic recovery. While
the organic approach nourishes a hybrid with other forms of Dutch urban development during the economic recession in 2008 [86], it
is not a panacea for densification, but rather a challenge to the safeguarded environmental norms [87]. In China, market and enterprise
reforms to confront the economic crisis grant greater independence to various participants to boost urban renewal with less
pre-planned intervention.

Besides, some enterprises contribute to creating a buffer context to alleviate the tension between state legislative in-
fluence and flexible individual initiatives, producing room for urban renewal experiments towards higher density and di-
versity. Even in government-led cultural district projects in Korea, indirect support from the government rather than direct
intervention contributes to the cultivation of a creative milieu without being profit-driven [88]. In contrast, several creative clusters
in Beijing are attempting to eliminate the gap between creative/innovative cultural and economic purposes, suggesting an attempt to
balance more complex pursuits from diverse parties. Specifically, this study reveals the role of particular market entities (i.e. state and
nonstate enterprises) in both top-down and bottom-up approaches to preserving and reusing postindustrial land, suggesting a less
dichotomous perspective. Moreover, further exploration of enterprises’ initiative and linkage in cultivating creative cultural clusters
enriches our knowledge of transforming postindustrial land to alleviate conflicts between organic and policy-led influences, in addition
to the framework integrating the state, market, and community [69].

On the other hand, in addition to highlighting the participatory planning in regenerating residential spaces [64,65,89], exploring
the multilevel transformation mechanism helps to further understand the trend of relying increasingly on enterprises’
participation in revitalizing large-scale declined industrial spaces. Specifically, the role of enterprises as an intermediate joint
between different parties in transforming postindustrial lands is similar to that of community planners in residential lands mentioned
by Zhou et al. [89]. Therefore, our study also disapproves the notion that top-down and bottom-up influences are static and
incompatible [53].

The second theoretical contribution lies in the revelation of diverse performances in industrial land use transformation arising
from differential competition and localized industrial synergy. This contrasts with the duplicative and monotonous phenomenon in
urban renewal resulting from policy-led intervention and gentrification [15,18,27,37,38] Moreover, despite criticism by Gainza
that cultural policies lead to gentrification while not promoting socio-economic prosperity [21], our research evidences the significant
role of (non)state enterprises in combining local initiatives and policy support for revitalizing postindustrial spaces. This clarifies an
alternative mechanism of urban regeneration rooted in spontaneous market actions and subsequent exploratory
policy-making, thus reversing the deficiency of gentrification in generating urban vitality.

In addition, echoing the debates on cultural consumption and production [19,26,40,41,90], this study acknowledges that the
development of postindustrial land benefits from both the above actions, reflecting the complex interactions and pursuits
among enterprises, individuals, state and market. Nonetheless, Sasaki indicates vertical, bureaucratic, and organizational man-
agement harasses the construction of creative cities with balanced cultural consumption and production [91]. Moreover, Chou crit-
iciszs state intervention leading to the replacement of an organic network of artists with commercial networks in cultural promotion
and consumption [38]. However, the inevitable trend of gentrifying the neighborhood is first triggered by artists and then by more
affluent newcomers, and so forth [92] (Table 1). In addition, we emphasize the spontaneous market forces at play in gentrification as
part of the process of upgrading cultural production and consumption, which also promotes local economic viability by creating more
professional jobs in rising innovative industries. Although some scholars criticize that the top-down approach neglects the demand of
grassroots in cultural consumption and production [15,19], we have to ask why the higher urban vitality can be detected in three
selected creative cultural clusters with the top-down approaches involved. Is there another neglected panacea for promoting local
prosperity? Our response is rooted in the breakthrough of a dualistic perspective, which encompasses both the top-down/bottom-up
approaches and cultural consumption/production, within the domain of urban regeneration. This underscores the importance of in-
dependent enterprise initiatives in strengthening the active tactics within the present participatory planning for urban revitalization.

17



Y. Gu et al. Heliyon 10 (2024) e27667

A methodological contribution of this study is to reveal the pros and cons of top-down and bottom-up approaches in
reversing the lack of urban vitality. Previous research has mainly associated vitality with the diversified reuse of dilapidated urban
spaces [65,75,79,93]. However, they have paid relatively little attention to the intensity of space revitalization through different
approaches, and the resulting paradigm. In contrast, this study testifies to the strength of the top-down oriented zoning plan for service
and office in scattering the high-density workforce. Such an approach contrasts with the highly mixed and organic space uses, which
results in a lasting vitality spanning office and leisure times. Additionally, this progress aligns with Michael Batty’s expectation of
testing new theories with new data sets [57]. Moreover, Instead of assessing the transformation under the top-down influence based
solely on static land use mix [8], our analysis integrates multiple methods including landscape morphology, land use mix, and dynamic
multi-scale vitality to measure and compare the spatial performance driven by various transformation approaches. In particular, we
calculate the de facto population of dynamically stimulating the space use to avoid data bias, which occurs due to the limited number
of service app users [94,95] and the differing features between several types of data [79].

Our study re-evaluates the previous criticism of state policies aimed at cultivating creative and innovative clusters to regen-
erate the brownfield. This study emphasizes the value of moderate policy-making that promotes enterprise initiatives in participatory
planning mechanisms. The study encapsulates three policy implications: First, it is essential to balance the role of the bottom-up
approach in weathering economic depression with the enthusiasm for applying the top-down approach in economic recovery. In
particular, policy-making should stimulate enterprise initiatives by accommodating bottom-up creativity and providing indirect fiscal
support from the top-down in urban regeneration. Second, urban vitality is a crucial attribute to evaluate the performance of land use
transformation, and policymakers should integrate vitality assessment into the policy-making process. Lastly, the gentrification
phenomenon should be re-evaluated based on diversified land use performances, requiring more objective methods and proper policy
reactions.

The subsidy conditions set in policy to request an occupancy rate of at least 70% and limiting FAR below 1 aim at balancing the
local economic revitalization and industrial heritage protection while having minimal intervention in the subsequent diversified land
use transformation. Moreover, this study emphasizes the value of the exploratory feature of policy-making, which always
follows the market entities’ spontaneous achievements and cooperates with their various attempts to transform and reuse
postindustrial lands. For instance, unlike policy-led pre-planning [19], the diversified performances of three cases in our study did
not derive from expectations, whether bottom-up or top-down approaches were adopted, but from the processes of spontaneous
adaptation to market competition by seizing different transformation opportunities and taking advantage of respective locations. This
is also driven by exploratory socio-economic reform. Therefore, the successful experience of 798 cannot not be imitated by the other
areas in the same way due to fewer business opportunities for later players. For example, the transformation within the 798 area
happened much earlier than Laijin. Due to its larger mixed-use territory, the 798 provided richer affordable spaces that attracted
professors in a nearby art academy and other artists. However, when Laijin initiated its own project, the increasing rent in 798 made it
impossible for artists to afford, forcing them to seek new locations far away from the urban center. In contrast, Laijin was closer to the
urban center and other rising high value-added industries (e.g. media and TV, etc.). The unified transformation project in Laijin
reduced the construction and operating cycle, contributing to absorbing and serving related SMEs and listed companies more pro-
fessionally. Therefore, instead of being influenced by successful pioneers, the greater potential for urban vitality is inextricably linked
to what is happening elsewhere.

5.2. Conclusion

(Non)state enterprises play a crucial role in regenerating postindustrial land by transitioning their intermediate roles
between bottom-up and top-down oriented approaches. This surpasses the original dualistic debates of policy-led and
organic processes. Additionally, a comparison of the general intermediate roles of (non)state enterprises in the multilevel trans-
formation mechanism reflects the commonalities and differences among the selected enterprises in their ability to survive and revi-
talize declined industrial lands (Fig. 6). The multilevel transformation of decommissioned industrial land by selected (non)state
enterprises is a complex combination of interrelated processes, including adapting to emerging urban industries, transferring boundary
land uses, and preserving/reusing industrial buildings (Table 1).

Examining the role of enterprises managing industrial lands in reversing the lack of urban vitality also broadens our
horizon in addressing the economic downturn. Although declining state enterprises have advantages in transferring and self-
controlling land use rights, they must compete and be accountable as independent market entities like other nonstate enterprises.
Without the support of a command economy, neither state nor nonstate enterprises could afford to maintain or transform the large-
scale industrial lands in the urban center, leading to the fragmentation of their boundary spaces and a gradual regeneration that
enriches the urban fabrics and land use mix by absorbing the contributions of diversified participants. Although the economic recession
weakened political control, it also granted more freedom to enterprises in business exploration, particularly for struggling state en-
terprises. This phenomenon was also evident in cities such as Shanghai and Guangzhou during the economic reforms, indicating the
significance of (non)state enterprises’ initiatives in urban regeneration. Limited policy intervention was evident in their business
decisions, with predominant financial support instead being provided for leveraging the heritage values.

Enterprises employ bottom-up and top-down approaches in regenerating declined industrial land with different perfor-
mances at any common phase of the multilevel transformation. Although all three selected postindustrial lands follow a
similar spatio-temporal sequence to experience differentiated and fragmented land-use states, the preservation and reuse of
the postindustrial spaces manifest in different manners: nonzoning (no planned) and zoning (planned) designs. The advan-
tages of nonzoning and zoning design in urban regeneration differ in terms of density management. Nonzoning design ensures
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sustained vibrancy throughout the week, making the area more attractive to diverse demographics. On the other hand, zoning design
creates a dense population that is evenly distributed, leading to heightened vitality during the weekdays which is particularly
beneficial for the industrial synergy. Furthermore, certain enterprises have the capability to preserve and repurpose declining
postindustrial spaces through an inclusive approach that combines nonzoning and zoning designs as seen in the 798, or through a
radical approach that involves unified protection and construction, similar to what is observed in Laijin. As opposed to organic
development, the policy-led approach, which emphasizes the occupancy rate, is also crucial in cultivating a "critical mass" of creative
industries within creative clusters. For this reason, enterprises effectively incorporate a top-down planning strategy alongside the
original bottom-up approach during later stages of redevelopment.

In addition, our findings demonstrate an increasing tendency towards top-down influence, which is also observed in other
countries’ cultural development or regeneration practices. Similar to 798, the Kabin project shifts from bottom-up to top-down ap-
proaches in its growing process, indicating a decrease in tenant participation/significance in organizational interactions [96].
Moreover, Jeong and Patterson suggest the superiority of the "top-down" approach over "bottom-up" in establishing a stronger urban
physical interrelation (by linking with diversified travel modes) in American cities [97]. This is analogous to the tactic employed by
Laijin to construct the turning-outward service border for promoting urban integration and pursuing a higher return on investment.
Lastly, scholars confirm that the top-down approach is strategically important in encouraging participants in bottom-up practices
(local civic networks) to develop their distinct locality through free practice [98-100]. The resemblance in the significant role of the
top-down approach in cultural area development between China and abroad may be linked to the market competition homogenized by
a globalized mechanism of commercial exploitation. In particular, the increasingly marketized collaborative practices among gov-
ernments and entrepreneurs are more easily led by a top-down-oriented public/commercial plan, which aims for high implementation
efficiency and generates the prior expectation of a long-term return. Nevertheless, enterprises’ initiatives in combining bottom-up and
top-down approaches still contribute to alleviating the hindrance to revitalizing postindustrial spaces.

Moreover, the integration of high-value-added and high-tech industries also nourishes the cultural renewal in creative clusters,
facilitating the upgrade of local infrastructures and benefiting neighborhood residents. In addition, endogenous factors, such as his-
torical accumulation, the on-site synergy of firms and their financial competitiveness, and the density of labor force and visitors, also
contribute to varying levels of vitality in creative clusters. Finally, enterprises must adhere to market rationality to survive in the
competition. This is a condition for enterprises to serve as an intermediate joint in urban revitalization and highlights the importance of
multilevel transformation and gradual land use differentiation.

Therefore, the urban regeneration process is characterized by dynamic and, at times, precarious changes, emphasizing
the necessity for developing a comprehensive analysis scheme and dynamic evaluation method to examine the land use
transformation and performance. The analysis of multilevel transformation, gradual land use differentiation, and the in-
termediate role of enterprises form a general framework for exploring the revitalization of postindustrial lands. Combined
with the examination of specific morphological and functional factors (land-use metrics and entropy index), observation and specu-
lation of dynamic population densities facilitate the evaluation of urban vitality and contribute to revealing actual performances of the
urban regeneration process. While static land use analysis only presents space use opportunities, vitality analysis based on real-time,
multi-scalar population densities is more effective in assessing the actual performances of different transformation tactics in urban
regeneration planning. Furthermore, it contributes to evaluating planning and management issues in urban regeneration, which rely
heavily on examining people’s involvement in the current urban space. Comparing the three enterprises with various transformation
approaches, the results disprove the notion that the bottom-up approach is superior to the top-down path in stimulating the urban
space uses. Instead, while the bottom-up approach encourages peoples’ use of space by providing a higher level of land use mix, the
top-down path also contributes to space use vitality by activating space evenly through the balanced distribution of a dense working
population. A combination of these two approaches could foster the effective social and spatial transformation of former industrial
lands.

Based on the findings and results of this article, it is crucial to make further efforts to incentivize enterprises’ spontaneous
attempts in preserving and reusing the heritage spaces with minimal pre-planned intervention, especially without re-
strictions on their inner experiments utilizing top-down and bottom-up approaches. Additionally, both public and private
sector enterprises should receive equal policy support and subsidies, as well as more freedom in choosing their business
operations. Therefore, it is recommended that a more exploratory and moderate policy-making process be adopted to foster
an external environment that offers opportunities for enterprises to reform towards economic prosperity and urban vitality.
There are also limitations in this article. Given that industrial heritage sites are highly complex structures and represent an essential
part of our social, spatial, cultural, and technological past, an interdisciplinary approach is required to research and evaluate its
transformation. Thus, further information on associated economic, cultural, and social benefits is necessary to better interpret the
relationship between land transformation/redevelopment and spatial performance. Even though we can deduce the general difference
in space users between 798 and Laijin from the analysis of the historical transformation of land uses, we have not examined the more
precise structure of the flowing population in selected urban areas. Specifically, our methods have not differentiated the individuals
employed in the creative industry from others involved in the consumption brought by gentrification. Efforts, including question-
naires, census and related big data analysis, would be promising to reveal the gender, age, rent, income, profession, etc., of a large
number of participants and their undiscovered roles in revitalizing the urban space use. Moreover, considering the high population
density in urban Beijing, we define places occupied by higher densities more vitalized, suggesting that the definition of space use
vitality in our research is a relative concept embedded in specific socio-spatial contexts. Particularly, integrating the big data analysis,
such as the perception of urban emotions [101], will also contribute to differentiating the positive urban vitality from negative
overcrowding. Thus, more empirical comparison integrating the examination of the real-time density of flowing population in different
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regions and countries would be necessary for a more comprehensive understanding of urban vitality.
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