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Abstract. In In the renewal process of old industrial cities, the transformation 

and reuse of industrial heritage has become a hot issue. However, the existing 

design of old industrial buildings is generally more concerned about the material 

function, and the design for the psychological needs of users is not sufficiently 

considered. Therefore, based on the theory of environmental behaviour and the 

case of Shenyang Hongmei Cultural and Creative Park, this paper identifies the 

psychological factors of environmental behaviour in the spatial design of 

industrial heritage-type creative industrial parks, analyses and summarizes the 

design methods, and proposes design strategies to enhance the cultural attributes 

of spatial design, spatial accessibility, scale appropriateness, and social 

interaction, in order to provide references for the innovative reuse of industrial 

heritage. 
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1 Introduction 

As a carrier of urban memory, the reuse of industrial heritage is not only the trans-
formation of space, but also the inheritance of history and culture. However, most of 
the current cases focus on functional requirements, and lack consideration of cultural 
and emotional space needs.[1].However, the vast majority of current transformation 
cases are more concerned with functional and materialistic needs, and lack considera-
tion for cultural and emotional space needs[2]. 

 

Environmental behavior studies human-environment interactions, offering theoret-
ical frameworks and design insights for architectural spaces. Focusing on the human 
perspective, it explores how spatial perception and usage influence behavior and emo-
tions. The physical environment shapes individual perception, cognition, and actions, 
while human behavior conversely impacts environmental dynamics.[3].This paper 
discusses the application of environmental behavioral science in the transformation of 
industrial heritage into creative industrial parks, and takes Shenyang Hongmei Cul-
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tural and Creative Park as an example to verify the feasibility of the relevant design 
strategies. 

2 Analysis of the Correlation Between Spatial Design of 
Industrial Heritage-Based Creative Industrial Parks and 
Environmental Behavioral Theory 

2.1 Spatial Design Strategies for Industrial Heritage-based Creative 
Industrial Parks 

Industrial architectural heritage is a collective term for buildings and structures con-
structed for industrial activities and the environment and landscape in which they are 
situated, and is a reminder and symbol of the past industrial era, with historical, tech-
nological, social and architectural values[4].Many industrial heritages have lost their 
original functions. To preserve industrial heritage and its historical significance, gov-
ernment policies now promote its adaptive reuse. As highlighted by Guangming Dai-
ly's analysis of 143 Chinese cases, cultural industries dominate industrial heritage 
revitalization. This paper focuses on designing creative industrial parks through the 
adaptive reuse of obsolete industrial sites. 

When designing industrial heritage-based creative parks, preservation must balance 
innovation. As architect John Portman noted, architecture should serve people 
through inclusive, diverse spaces. The strategy centers on creating multifunctional 
environments for varied users. This study applies environmental behavior theory to 
industrial heritage revitalization, guiding the creation of spaces that honor history 
while addressing contemporary needs. 

2.2 Explanation of Core Concepts in Environmental Behavior 

Environmental behavior studies the dynamic interplay between humans and their 
surroundings, examining how physical, cultural, and social environments shape cog-
nition, behavior, and well-being, while also exploring how individuals perceive, adapt 
to, and transform spaces. Core principles—such as environmental perception, spatial 
cognition, privacy, walkability, and post-occupancy evaluation—provide critical in-
sights for revitalizing industrial heritage. As seen in China’s cultural industry-driven 
transformation of 143 industrial sites (Guangming Daily), adaptive reuse must bal-
ance historical preservation with modern innovation. Architects like John Portman 
emphasize human-centered design, advocating for inclusive, multifunctional spaces 
that honor industrial legacy while fostering community engagement, health, and sus-
tainability. By integrating environmental behavior theory, such projects bridge histor-
ical continuity with contemporary needs, ensuring revitalized spaces resonate both 
functionally and emotionally with diverse users. 
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2.3 Theoretical Refinement of Spatial Design for Industrial Parks from 
the Perspective of Environmental Behavioral Science 

The key theoretical elements, design principles and strategies used in the spatial de-
sign of industrial heritage creative industrial parks are constructed through the above 
theoretical research, as shown in Table 1. 

Table 1. Refinement of theories related to environmental behavior and spatial design of indus-
trial heritage-type creative industrial parks. 

doctrinal thrust distill and inspire 

environmental percep-
tion theory 

Multi-sensory information 
integration 

Optimising the efficiency
of information transfer 

and perception 
Spatial Cognition 

Theory 
Mechanisms of spatial in-

formation perception 
Enhanced spatial orienta-

tion and identification 
Walking Behavior and 

the Environment 
Walking behaviour and path 

selection patterns 
Designing Diverse Paths 

of Inquiry 

Privacy and domain Hierarchy of public spaces 
Balancing the need for 
openness and privacy 

2.4 The Significance of Environmental Behavioral Science in Guiding 
the Spatial Design of Industrial Parks 

(1)Environmental behavior theory improves park accessibility and utilization by ap-
plying spatial cognition principles to optimize walking paths, signage, and multifunc-
tional public spaces. Designs should preserve large-scale industrial features while 
integrating human-scale flow lines, flexible layouts, and modular elements for adapt-
ability. For instance, Shanghai’s Sanxiuqiao Nippon Park enhanced interconnectivity 
and accessibility through strategic grey-space design and strengthened edge-space 
connections, demonstrating how thoughtful planning bridges historical structures with 
modern usability.[5]. 

(2)Environmental behavior theory underscores the importance of spatial scale and 
hierarchy in shaping user experience. Rationalizing spatial dimensions in creative 
industrial parks promotes balanced social interaction and privacy, while layered lay-
outs enhance way finding and exploration. For example, Nanjing’s 1865 Creative 
Industrial Park (originally Jinling Machine Manufacturing Bureau) strategically zones 
spaces by terrain, blending communal areas with private domains to cater to diverse 
user needs.[6]. 

(3)Promoting public participation in planning and design Environmental Behavior-
al Studies advocates a human-centered design philosophy, emphasizing the key role 
of public participation in the spatial design process. By conducting workshops, ques-
tionnaires, public consultations and other forms of participation, potential users and 
community residents are involved in the planning, needs and ideas are collected, and 
people's sense of belonging to the park and their sense of responsibility are enhanced. 
Public participation also facilitates communication between designers and users to 
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ensure that the design outcomes are more in line with actual needs, and to enhance 
design effectiveness and user satisfaction. Post-use evaluation assesses the actual 
performance and effectiveness of a building or space to meet user needs. For example, 
the planning and design of the public space on the east bank of the Huangpu River in 
Shanghai collected suggestions from the public on public transportation, slow-moving 
systems, and public space through online questionnaires and community interviews, 
which guided the design and improved the accessibility and utility of the space[7]. 

3 Spatial Design Methods for Industrial Heritage-based 
Creative Industrial Parks Based on Environmental 
Behavioral Sciences 

3.1 Cultural Continuity and Community Interaction 

The design of industrial heritage-based creative industrial parks needs to emphasize 
the continuation of the site's historical lineage and the enhancement of public partici-
pation[8].The design retains the essence of the industrial heritage and continues the 
cultural lineage, while setting up open public spaces to stimulate the vitality of the 
community, so that the renovated industrial park can assume certain social functions. 
The public's needs can be understood through questionnaires and other means, and 
through public art and interactive activities, the park can become a meeting point 
between history and modern life, deepening people's emotions towards their home-
land, while injecting new social meanings and innovative impetus into the industrial 
heritage. 

In the design, the protection of historical elements should be emphasized in order 
to achieve the continuation of the historical lineage. Old factory equipment can be 
utilized as art installations, which not only preserves the physical memory of the in-
dustrial heritage, but also gives it new cultural significance. In terms of community 
interaction, residents are encouraged to participate in the design and activities of the 
park through questionnaires and public art projects, the opinions of the public are 
listened to, and themed bazaars are organized on a regular basis so that the park can 
become a gathering place for community cultural activities. 

3.2 Sensory Enhancement and Environmental Navigation 

The spatial design of the industrial park should be centered on human perceptual ex-
perience, integrating visual and auditory sensory elements to optimize the transmis-
sion and reception of spatial information. Effective environmental cues and landmarks 
can help users quickly familiarize themselves with the spatial structure and form an 
intuitive spatial cognition of the industrial park. Designers can enhance the perceiva-
bility and comprehensibility of the space through clear guidance systems, clear lay-
outs and fascinating environmental details. 

The ecological perceptual theory of environmental behavior emphasizes that per-
ception is the process of engaging with the external world and directly influencing 
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stimuli. In this regard, multi-sensory experiences should be created in the design of 
the park to fulfill the environmental preferences of the users. For example, water fea-
tures and vegetation should be arranged to enhance auditory perception, and natural 
materials should be used to enhance tactile experience. At the same time, a clear nav-
igation system should be designed, such as a special landscape at the entrance of the 
park as a visual focus to guide visitors to explore in depth, and a clearly labeled guide 
map should be set up in a conspicuous position. The spatial layout of the park should 
be "spacious and organized" in order to enhance user enjoyment. 

3.3 Walking Experience and Trail Exploration 

Path design should be centered on the user's walking experience, taking into account 
walking preferences, safety and the desire to explore, and be designed to create a 
walking environment that is both comfortable and safe, encouraging users to freely 
choose their paths and explore the space. Path planning should skillfully integrate 
features of the industrial heritage, such as old machinery and building structures, so 
that users can experience the cultural depth of the park as they walk through it. 

Creating pedestrian-friendly trail designs should ensure that trails are spacious, flat, 
straight and equipped with appropriate lighting and rest areas, and facilities can be 
utilized appropriately for trail guidance. For example, theme trails can be developed 
along old railroad lines to provide a safe walking experience. Diversified exploratory 
paths can also be planned in conjunction with industrial heritage features, such as 
utilizing old machinery display areas as educational and interactive points on the 
paths to enable users to choose suitable walking paths according to their own prefer-
ences. For special groups such as the elderly and the visually and hearing impaired, 
barrier-free flow lines and signage systems consistent with the main flow lines should 
be installed. 

3.4 Creating a Sense of Spatial Hierarchy and Territory 

In the spatial design of industrial parks, the comprehensive needs of privacy, domain 
and personal space should be taken into account to create a multifunctional and lay-
ered spatial environment. Designers can make use of measures such as "room within a 
room" and "local addition" to divide and reorganize large-scaled spaces into 
small-scaled spaces adapted to various scales[9].Utilizing design elements such as 
greenery, partitions and furniture, we adjust the internal planning and functional lay-
out to delineate areas with different private densities to meet the diversified needs 
ranging from public activities to personal work to private exchanges. 

Multi-functional spaces are designed to meet the needs of different users for pri-
vacy. For example, in an industrial park converted from an old factory building, the 
designer can retain some of the original industrial structures such as exposed brick 
walls and steel beams as the signature features of the space. Between these structures, 
the installation of green walls, art installations or special furniture can not only divide 
different private density zones, but also enhance the identity and sense of belonging 
of the space. 
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4 Analysis and Optimization of Shenyang Hongmei 
Cultural and Creative Park 

4.1 Contexts 

Shenyang Hongmei Cultural and Creative Park, located in the core area of China's old 
industrial base in northeast China, was formerly the Shenyang Hongmei MSG Facto-
ry, is a model of transformation of industrial heritage into a creative industrial park, 
and the before-and-after comparison of the transformation is shown in Figure 1. Its 
design not only protects the historical value of the industrial heritage, but also realizes 
the functional transformation and the recreation of cultural value through innovative 
spatial design. 

 
Fig. 1. Comparison of top view of Hongmei Wenchuang Park before and after renova-

tion(Self-drawn). 

4.2 Design Strategy and Implementation 

4.2.1 Continuity and Innovation of Historical Lineage.The core strategy of the 
design of Shenyang Hongmei Cultural and Creative Park is the protection and reuse 
of historical elements. In the original production line of the factory, the raw materials 
were transported from the railroad tracks, unloaded at the platform to the raw material 
warehouse, sampled and tested at the research institute, fermented at the fermentation 
field, and finally purified at the purification workshop. The renovation design pre-
serves this streamline while implanting new functions, skillfully realizing the continu-
ity and innovation of the cultural lineage: the raw material warehouse in Building 1 is 
transformed into a large-scale performance venue of live house level, attracting the 
new cultural power; the Research Institute in Building 2 is transformed into the 
Qingmei Wine Shop, and the original wooden tower inside is transformed into a steel 
structure and glass tower, forming a landmark ; the fermentation plant of the MSG 
factory in Building 16 is transformed into a new building. fermentation plant of the 
MSG factory was transformed into the Fermentation Art Center, preserving the fer-
mentation tanks and transforming them into unique art installations; the smaller pro-
duction rooms of Building 12 were transformed into a children's playground to attract 
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children to play. On the basis of preserving the original site, the designers started 
from the spatial form of the building and completed the replacement of building func-
tions, which not only preserved the original appearance of the industrial buildings, but 
also enhanced the public attributes of the park, gave it new cultural and commercial 
value, and attracted more people to converge here. 

The landscape design of the park skillfully blends history and modernity. The de-
signers retained elements such as fermentation tanks, pipes, railroad tracks and origi-
nal greenery (Figure. 2), which not only carry the memories of the past, but also add a 
sense of historical weight to the park. At the same time, the walls and roads of the 
park are paved with red bricks, which not only retains the traditional style but also 
meets the needs of modern use, forming a unique and unified landscape style. 

 
Fig. 2. Retained fermenter, pipe, green plant(self-timer). 

4.2.2 Spatial perception and environmental guidance. The design of the park fo-
cuses on the optimization of spatial perception and enhances the spatial experience of 
visitors through a reasonable spatial layout and environmental guidance system. In 
terms of spatial layout, the design follows the layout of "open-private-open", the 
overall flow line coincides with the production flow line, and landmarks are set up in 
the important spaces of the park, which help visitors quickly familiarize themselves 
with the spatial structure of the park; in terms of the design of the visual guide, the 
designers adopt clear signs and panoramic maps, combined with artistic signage, 
which facilitate visitors' navigation and add an artistic atmosphere to the park. In the 
design of the visual guide, the designer adopts clear signs and panoramic maps, com-
bined with artistic signage, to facilitate the navigation of visitors and at the same time 
add artistic atmosphere to the park. The maps are distributed at all entrances and pub-
lic spaces, clearly labeling the distribution of the park's businesses and the location of 
each service implementation. The panoramic map is a bird's-eye view of the park with 
realistic architectural forms, which helps visitors to quickly confirm the location. In 
terms of environmental guidance, the park uses greening, water features, light and 
shadow, and site height difference design, which not only skillfully divides the space 
and forms a prominent landmark in the park, but also enriches the multi-sensory ex-
perience of the visitors, which helps to adapt to the environmental preferences of 
different tourists and enhances the sense of enjoyment in the park. The internal guid-
ance system of the park is shown in Figure 3. 
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Fig. 3. The guidance system inside the park(self-timer). 

4.2.3 Walking paths and spatial accessibility. The design of the walking path em-
phasizes comfort and accessibility. The plazas and paths in the park are naturally 
formed through the enclosure of the buildings and are spacious and flat, with no ob-
vious steps. Resting areas and landscape nodes are set up along the paths to guide the 
flow of visitors through different ground materials, plant configurations and art in-
stallations. The design of the interior pathways emphasizes spatial accessibility and 
visibility, helping to minimize the sense of disorientation of the viewer in the midst of 
the movement[10].or example, the children's playground retains the change in floor 
height of the interior space, and the functional space is arranged floor by floor with 
the change in floor height.The walking route moves from dynamic to static, forming a 
progressive flow full of logic and exploratory flavor. The barrier-free design of the 
park takes into account the needs of different user groups, with steps and ramps ra-
tionally arranged to ensure easy access and use by visitors. 

In order to verify the effect of the retrofit, spatial syntax analysis of the park space 
was performed using Depthmap software. The CAD model before transformation was 
translated into a convex spatial model for computational analysis. By comparing and 
analyzing the data of integration and selectivity indicators of Hongmei Cultural and 
Creative Park before and after the transformation, we analyze whether the accessibil-
ity of the park is improved after the transformation of Hongmei MSG Factory into a 
cultural and creative park. 
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Integration is a measure of the standardized distance from any point in space to any 
other point, reflecting the accessibility and familiarity of the space. In the software, 
the warmer the color displayed, the higher the integration degree of the area. As 
shown in Figure 4, before the renovation, the Hongmei MSG factory park was dense-
ly built and spatially complex, with an average distribution of integration degree and a 
lack of clear distinction between public and private spaces; after the renovation, the 
park reduced the number of buildings, preserved the characteristic historical buildings 
and replaced the functions. Nowadays, the main east-west and north-south roads and 
neighboring buildings in the park are more integrated, which helps to gather people 
flow and generate economic and social benefits. The integration degree of Hongmei 
Cultural and Creative Park has increased from 0.91 to 1.25 after the renovation, 
showing that the spatial layout has been effectively improved.At the same time, the 
selectivity data shows that the attractiveness of the main paths has increased, con-
firming the effectiveness of the design in optimising spatial accessibility and eco-
nomic vitality. As shown in Figure 5, the internal space of the park before the renova-
tion is generally less connected, with fewer areas of high pedestrian flow, and most of 
the space is in an “isolated” state. After the renovation, the overall connectivity of the 
park has increased, and spaces such as the entrance plaza, the plaza in front of the 
commercial space, and the road in front of the Hongmei Times Square all show higher 
connectivity, which can effectively attract people and form a gathering effect.Specific 
data are shown in Figure 6. 

 
Fig. 4. Comparison of integration before and after the renovation (self-illustration). 
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Fig. 5. Comparison of connectivity before and after the renovation (self-illustration). 
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Fig. 6. Before and after depthmap data(self-illustration). 

4.2.4 Multi-layered space and domain creation. The spatial design of the park is 
centred on multi-level and multi-functionality to meet diversified needs. The former 
fermentation workshop in Building 16 is transformed into an art exhibition and per-
formance space, commerce, cultural creation, leisure and other businesses using the 
high roof, embedded in different buildings to form a composite functional network. 
The design of the public space emphasises the integration of nature and humanity: the 
courtyard of Building 11, the water feature of Building 10 and the sunken plaza in the 
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west (Figure 7) divide the openness level and provide scenes for socialising and rest-
ing; the semi-enclosed space with a variety of chairs (Figure 8) creates a sense of 
domain and balances privacy and publicity. The rooftop garden creates an oasis in the 
sky based on the height of the building and becomes a node for quiet viewing. The 
design focuses on the reuse of industrial heritage and spatial narrative: the structure of 
the fermentation plant is preserved, and new functions are implanted to continue the 
historical memory; the courtyard and walkway connect the old and new scenes to 
form a coherent experience. 

As shown in Figure 5, the space in the park shows a high degree of connectivity 
between the central commercial space and the surrounding plaza, and a lower degree 
of connectivity between the surrounding private areas, which proves that the trans-
formation of the park's internal space into a multi-level division is effective. The mul-
ti-level spatial layout takes into account efficiency and interest - large-scale space 
carries cultural activities, and small-scale corners meet individual needs. 

 
Fig. 7. Courtyard and water features(self-timer). 

 
Fig. 8. Different positions and different forms of seating(self-timer). 

4.2.5 Design Effectiveness and Social Response. Shenyang Hongmei Cultural and 
Creative Park has become a new cultural landmark in Northeast China by exploring a 
new path of preservation and reuse through the transformation of industrial heritage. 
The park attracts visitors of all ages and creative groups through exhibitions, bazaars 
and other activities, and promotes the development of the local cultural and creative 
industries. Its design practice balances historical preservation and functional innova-
tion, and has a remarkable social response, providing an exemplary case for the revi-
talisation of industrial heritage. 
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5 Conclusion 

1) The theory of environmental behaviour can effectively guide the design of indus-
trial heritage-based creative industrial parks to enhance cultural attributes and user 
experience. 

2) In the future, it is necessary to deepen the research on user behaviour, strengthen 
public participation, and explore multifunctional composite spaces. 

3) The transformation of industrial heritage needs to balance historical preservation 
and modern needs, and promote the development of urban culture and economy 
through innovative design. 

References 

. WANG Lan, ZHANG Xia, XIE Aolin. Research on the spatial construction mechanism of 
urban graffiti under the perspective of environmental behavioral science--Taking cultural 
and creative industrial zone as an example[J]. Urban Development Re-

.  Yang Zhe'ao. Research on the spatial transformation of old industrial buildings based on 

. Li Bin. Environmental Behaviour Theory of Environmental Behaviour and Its Expan-

. Li Jinyu, Hu Shenjian. Transformation Strategy of Industrial Heritage under the Mode of 
"Art + Business"-Taking Harbin Xicheng Red Square as an Example[J]. Urban Architec-

. SONG Jinghua, CHEN Junyang, HU Yixuan. Spatial Transformation Strategy of Industrial 
Heritage under the Perspective of Social Network Analysis--The Case of Sanyinqiao 

. JI Chenzi,WANG Yanhui. Research on the Evolution History and Protection and Reuse of 
Modern Industrial Heritage--Taking Chenguang 1865 Creative Industrial Park as an Ex-

. Huang Binquan. Public Participatory Planning and Design Practice in Urban Renew-
al--Taking the Planning and Design of Public Space Throughout the East Bank of Huang-

. Xiao Zhenyang. Research on spatial design of old reformed cultural and creative industrial 
parks based on environmental behavioural science - taking Chengdu-Chongqing area as an 

. YANG Kan,ZHAO Chen. A preliminary study on space regeneration method for industrial 

. WANG Wei, LIN Yuhong, LIN Lin. Renewal Strategy from Abandoned Industrial Factory 
to Public Art Space--Renovation Design of Shenyang Hongmei 1939 Cultural and Creative 



           17Analysis and Optimization of Spatial Design of Industrial  

        The images or other third party material in this chapter are included in the chapter's
Creative Commons license, unless indicated otherwise in a credit line to the material. If material
is not included in the chapter's Creative Commons license and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder.

Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons license and indicate if changes were made.

http://creativecommons.org/licenses/by-nc/4.0/

	Analysis and Optimization of Spatial Design of Industrial Heritage-Based Creative Industrial Park Based on Environmental Behavior



