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ABSTRACT
China is well-known as the exporting country. This reputation brought not only economic
prosperity but also a land of factories. Often, the advantages that come along with the factories,
such as economic activity and employment, momentarily hide the shortcomings. With time, both
environmental and social problems, such as pollution and poor mental health among factory
workers, arise and become long-term issues. Whereas there have been increasingly more
governmental regulations in recent years to address the heightened environmental concerns of
factories, no standards exist so far that guarantee the working and living quality of factory
workers.
Factories, particularly those small-scale, low-tech, and labor-intensive ones, were often
designed and built on extremely limited budgets, only to satisfy the basic operational needs.
Most of the factory spaces is dedicated to production facilities and vehicular circulation, leading
to a monotonous landscape, with little to no greenery and outdoor activity spaces to
accommodate recreational uses. Because these factories serve as both the working and living
spaces for the workers, improving their outdoor environment is very critical to the physical and
mental health of the workers, which have been documented by studies to be less than desirable
than other urban residents.
This thesis is a research-based landscape design project that attempts to set a model for
small-scale manufacturing factories in China. Using the redesign of a zipper factory as an
example, I illustrate transferable design strategies that can improve the life quality of the factory
workers. The design aims to incorporate methods that deconstruct and diversify the monotonous
landscape by introducing new design features, such as outdoor gathering spaces, vertical green
walls, and planters. These strategies present a cost-effective, easy-to-implement, and low
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maintenance solution to ameliorate the living and working conditions of factory workers that
could be applied to other similar small-scale factories in China.
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Introduction
China, the world’s largest exporting country, is also a country of manufacturing factories
(Statista, 2019). The yearning for wealth has motivated domestic entrepreneurs to devote much
of their lives to the production industry; meanwhile, the low cost of outsourcing has captivated
foreign companies to invest in China. This resulted in a tremendous number of manufacturing
factories varying in types and sizes with both domestic and international investments. The
majority of these factories, 84% according to the China Statistic Yearbook (2016), are smallscale manufacturing enterprises, which are the main focus of this thesis.
The advantages that come along with these small-scale factories, such as economic
growth and employment, momentarily hide the shortcomings. With time, problems such as
environmental pollution and poor working conditions, arise and become pressing issues. In
recent years, the awareness of pollution and concern for the environment have pushed the
government to enforce more strict environmental mandates, requiring the manufacturing sector
to change the way they produce and handle the products. Regulations include reduction of air
pollutant emissions, treatment of wastewater before discharge into receiving waters, detention
and treatment of stormwater runoff, etc. Whereas these regulations represent one step forward to
reduce environmental impacts of these small-scale manufacturing factories, none of the current
standards started to address significant rising social issues. One of the most important but
overlooked issues concerns the physical and mental health of the factory workers.
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Built with extremely limited budgets, most small-scale manufacturing factories lack
design considerations for the life quality of the factory workers. Spaces were often designed
merely to satisfy basic operational needs, with the majority of the factory dedicated to production
facilities and vehicular circulation. This leads to a monotonous landscape, with little to no
greenery and outdoor activity spaces to accommodate recreational uses. Because these factories
serve as both the working and living spaces for the workers, improving their outdoor
environment is very critical to the physical and mental health of the workers.
Recognizing the lack of focus on humane designs, this research-based design project
aims to develop a model for small-scale manufacturing factories with transferable design
solutions that can be applied at a larger-scale throughout China.
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Manufacturing Industry in China
After the economic reform and the opening up policy in the 1980s, China has earned the
title of the “world’s factory” (Ngai & Huilin, 2010). The process of claiming this title has
generated a landscape of manufacturing factories in China. This chapter provides an overview of
the evolution of the manufacturing industry focusing on its national spatial distribution, and then
introduces the working and living conditions of the migrant workers, as well as governmental
actions to address the environmental and social issues of the manufacturing factories.

2.1 Spatial Distribution
The spatial distribution of the manufacturing industry in China has been constantly
changing since the economic reform. The geographical dispersion of these enterprises has
undergone four transitional phases known as globalization, marketization, decentralization, and
urbanization (Wu, Wei, Li, & Yuan, 2018). These four phases have changed not only the spatial
distribution but also the structure of manufacturing factories.
In the early 1900s, economic globalization promoted the rapid growth of China’s
economy and manufacturing industry, introducing a large quantity of direct foreign investment,
foreign-invested enterprises, and export-oriented industries into China (Wu et al., 2018). These
investments were directed to urbanized centers where there were advanced services and better
connectivity to the global market (Wu et al., 2018). Such placement of foreign investments in
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urban areas greatly influenced the overall distribution of the industrial sector. Manufacturing
factories concentrated in the coastal regions, such as the Yangtze River Delta, to better serve
foreign investments (Figure 2.1) (Wu et al., 2018).
As time progressed, the rising production cost in the coastal regions has pushed foreign
investments elsewhere. With a decreasing demand from the global market, manufacturers,
particularly those labor-intensive and low-tech businesses, relocated their factories to inland
regions (Wu et al., 2018). The marketization phase further encouraged the manufacturing
industry to “suburbanize” (Zhang, Yue, Liu, Fan, & Wei, 2018). Prior to the economic reform,
manufacturing enterprises were state-owned. Under the protection of the State, these enterprises
were not affected by market forces such as land prices and production costs. However, after the
economic reform, independent enterprises were legalized and market forces became a prominent
factor for factory profitability. As a result, despite their preference to locate the factories in urban
centers because of “sufficient industrial infrastructure, diverse market demands, and specialized
producer services” (Wu et al., 2018), the fierce competition in the coastal regions forced less
efficient manufacturers to relocate their business to inland regions.
Besides the marketization process, the local governments played a proactive role in the
decentralization of the manufacturing industry. With responsibilities to develop local economy
and provide public services, local governments have a strong incentive to attract investment
(Zhang et al., 2018). As a result, they have put forth many efforts, including subsidizing rural
land at a below-market price, setting up development zones with good infrastructure, tax
deduction, and financial subsidies to attract manufacturing enterprises (Zhang et al., 2018).
These advantages provided strong motivation for factories to move out of urban centers into
peripheral areas and played a key role in shaping the current manufacturing layout (Figure 2.2).
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Figure 2.1 Yangtze River Delta in China
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Figure 2.2 Spatial Distribution of Manufacturing Industry in Yangtze River Delta
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The urbanization phase further reinforced this spatial dispersion. Rapid urbanization has
led to continuous deterioration of the urban environment, pressing local governments to impose
more strict environmental protection regulations or special measures to improve the quality of
living in cities (Wu et al., 2018). For example, in 2008, the central government temporarily shut
down factories and power plants in the Beijing area before the Olympics to ensure good air
quality during this important event (Schoolman & Ma, 2012). The emphasis on environmental
protection and consequent regulations in urban centers gradually pushed pollution-intensive,
labor-intensive, and low-tech manufacturing to disperse into the peripheral regions (Wu et al.,
2018).
These four transitional phases—globalization, marketization, decentralization, and
urbanization—have shaped the current spatial distribution of manufacturing factories in China.
Low-tech manufacturing companies have suburbanized into the less developed areas where there
are stronger governmental incentives, lower production costs, and looser environmental
regulations. Now clusters of low-end manufacturing enterprises concentrate in urban peripheral
areas, leading to a series of new environmental and social issues (Wu et al., 2018).

2.2 Working and Living Conditions of Migrant Workers
Prior to the economic reform in the 1980s, China’s Household Registration System,
known as HuKou, restricted the mobility of people throughout the country (Zhang, 2010). People
could not live outside of their registered hometowns without permission. The economic reform
and marketization led to the relaxation of the Household Registration System (Mou et al., 2011),
which enabled people to migrate from the countryside to the economically productive cities. This
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domestic migration contributed to the rising of the new working class—the migrant workers,
who make up the majority of the working force in China’s manufacturing sector (Chan & Qiu,
2011). In 2011, the number of migrant workers was estimated as 147.35 million and increasing at
an average rate of 10% per year (Mou et al., 2011). For the small-scale labor-intensive
manufacturing factories, it has been an extreme challenge to accommodate the large number of
migrant workers within or surround the low-budget factories, while maintaining an adequate
level of quality of life for them. The working and living conditions, particularly the dormitory
labor regime, have significantly impacted the health and well-being of the factory workers.
The spatial combination of work and residency of the migrant workers was accomplished
through factory dormitories. With a long history of dormitory use in China, factory dormitories
were first introduced in the early 20th century to reduce labor costs in foreign-owned companies
(Chan & Ngai, 2009). After the economic reform, the lack of development and infrastructural
support from the state made it fundamental for the manufacturing enterprises to provide housing
for the newly arrived migrant workers (Chan & Ngai, 2009). This resulted in a characteristic of
the foreign-invested factories where dormitories were located within or close to the enclosed
compound of the factory (Chan & Ngai, 2009). Whereas the dormitories provided migrant
workers with a low-cost living space close to the production facilities, the dormitory labor
regime also enabled employers to exercise power over the worker’s working and leisure hours
(Siu, 2015). Workers were under supervision not only in the production facilities but also in the
dormitories. Managers could easily extend work hours during peak production periods because
they had nearly-absolute control over worker’s after-work hours (Siu, 2015). Entering the 2000s,
the dormitory conditions have been improved, partly due to the advancement of communication
methods. It was easier for workers to transmit and receive messages about different factories.
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This aided not only the spread of stories about factory mistreatment but also job opportunities
(Siu, 2015). In the digital age, the ease of communication made it easier for migrant workers to
find a new job after mistreatment. In turn, it has become more difficult for factory employers to
continue to practice the dormitory labor regime. Furthermore, migrant workers now have the
option to rent private flats near the factory instead of living in the dormitories (Siu, 2015). As
new factories move into the area and developing factories continue to expand their production
facilities, they have found it difficult to provide housing for all workers (Siu, 2015). Investing in
land to build or expand factory dormitories was cost-prohibitive; therefore, factories would
rather provide subsidies for workers to live outside (Siu, 2015). The clustering of factories and
demand for off-site housing encouraged development of rental buildings in surrounding areas.
This slightly diversified the living conditions of the workers, but still does not offer much more
recreational opportunities in the surrounding areas.
Despite the improved living conditions described above, access to leisure and recreational
activities remain very limited for migrant workers although it has been improved since the
1990s. Prior to the popularization of technology such as the Internet and smartphones, the
workers’ leisure activities were primarily limited to communicating with family and friends
through letters mailed by the post office. The hardship of work, lack of recreation, and limited
communication with family and friends often provoked the feeling of loneliness and isolation
(Siu, 2015). The spread of technology changed this situation and made the worker’s recreational
activities primarily Internet- and smartphone-based (Siu, 2015). They can now surf the internet
bars, play online games with friends, and frequently communicate with family members in their
hometowns. Although these forms of leisure activities enable the workers to be better connected
to the outside world, recent studies have recognized a wide array of negative health

10

consequences resulted from excessive use of electronic devices (Jiang, Schmillen, & Sullivan,
2018; WHO, 2015). How to provide the migrant workers with more diverse leisure and
recreational opportunities that benefit their health and well-being remain a significant challenge.
The limit access to other forms of recreation beyond electronic devices led to a
physically-inactive life style for most migrant workers. A study on the light industry of
Shenzhen, China, indicated that the majority of the 807 workers sampled are physically inactive.
They demonstrated inadequate levels of moderate or vigorous activity, which is defined by the
World Health Organization as less than 150 minutes of moderate or vigorous exercise per week
(Jiang et al., 2018; WHO, 2015). In particular, there was a high prevalence of physical
inactiveness among female, married, and less educated migrant workers (Liu et al., 2015). The
nature of the job, such as long hours and repetitive task, was an important barrier for physical
activities. In addition, the lack of free sports facilities within the factories themselves or in
surrounding areas could be another prominent reason (Liu et al., 2015). Factories often do not
provide sports amenities within the enclosed compounds because most of the land is dedicated to
operational and production needs. The isolation of factories in areas distant from the urban
centers also prevented the workers from easily accessing the parks and sporting infrastructure
there.
The working and living conditions, along with their financial and social status, made the
migrant workers a vulnerable group with high risks of poor mental health (Zhong et al., 2017).
Most academic studies devoted to this topic have concluded that migrant workers are in less
desirable mental health conditions compared to other urban residents. In particular, the concern
for poor mental health has been a growing and pressing issue among the younger generation of
migrant workers, i.e., those born after the economic reform in the 1980s. For example, in the city
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of Shenzhen in 2010, 12 suicide attempts made all by young workers under the age of 30 were
reported during the five-month period of January to May, which resulted in 10 deaths and two
severe injuries (Liu et al., 2015). Better-educated with more urban experience than their parents’
generation, the younger generation of migrant workers have more ambitious career goals, higher
demand for material and spiritual enjoyment, higher demand for worker’s right, and more eager
to be part of the urban society (Zhong et al., 2017). However, legislative restrictions, such as the
Household Registration System, and the low job wages hindered these young workers from
achieving their goals, which has put them under pressure and deteriorated their mental health.
The lack of social connections with family and friends in the cities also contributed to this
phenomenon (Zhong et al., 2017). Despite the high risk of poor mental health among migrant
workers, mental health services have been sorely lacking to help reduce the psychological
distress of migrant workers.
From the 1990s to the 2000s, the working dynamics and living conditions of the migrant
workers have improved, especially in the aspects of diversified housing choices and leisure
activities. Despite the ameliorated conditions, factory workers are still at high risk of poor
physical and mental health. With the increasing number of migrant workers, significant and
effective measures need to be undertaken to improve their working and living environment.

2.3 Governmental Actions
The scale and development of the manufacturing industry after the economic reform have
generated severe environmental issues. The manufacturing sector in China was responsible for
nearly one-third of the world’s energy consumption and approximately 36% of the world’s CO 2
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emissions in 2013 (Yuan, Ren, & Chen, 2017). It also has resulted in the depletion of natural
resources, the increased frequency of natural disasters, and the deterioration of the ecological
environment (Lian, Ma, Cao, & Wu, 2016). In 1989, China issued its first Environmental
Protection Law, and many regulations have been passed in the following years (Lian et al.,
2016). However, the regulations were difficult to carry out because of unobservable violations
and disunified implementation throughout the nation (Lian et al., 2016). As the manufacturing
industry continues to grow, the country has also received enormous global pressure to make
commitments towards environmental protection (Yuan et al., 2017). Under both domestic and
international pressures, China has developed and promulgated a series of regulations to address
environmental issues of the manufacturing industry since 2003. These include the Administrative
Regulations on Levy and Use of Pollutant Discharge Fee in 2003, Law on the Prevention and
Control of Environmental Pollution by Solid Waste in 2004, Measures for Environmental
Administrative Punishment in 2010, and etc. (Yuan et al., 2017). Nonetheless, there are so far no
governmental regulations at the microscale that intend to improve the working conditions and
well-being of the factory workers.
In recent years, an increasing body of medical research has been devoted to the mental
health of migrant workers with various strategies proposed to improve their mental health. These
include building a stronger social network, providing medical health services, and promoting
healthier lifestyles (Han, Shi, Lu, & Ling, 2014; Liu et al., 2015). Whereas these can be effective
strategies, most studies do not recognize the enhancement of the built environment as a
fundamental way to improve the health of workers. An effective and humane design of the living
and working environment has a great potential to positively affect the physical, mental, and
social health of factory workers.
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Design Theories for Manufacturing Industry
China has implemented regulations to alleviate macroscale issues, such as environmental
pollution. Yet, there is no action that focuses on the wellness of the people in the manufacturing
industry. The connection between landscape and health is a recurring theme across time and
culture. A well-designed landscape can enhance the physical, mental, and social health of people.
Therefore, the need for humane landscape design in factories should be recognized and
considered. Among the various landscape design theories, the following design principles are
most relevant and applicable to factory landscape design.

3.1 Incorporate Green and Blue Spaces
Green spaces refer to vegetation or natural settings such as woodlands, parks, and
gardens (Bell, Foley, Houghton, Maddrell, & Williams, 2018). Blue spaces are associated with
water features such as ponds, rivers, and lakes (Bell et al., 2018). The hybrid uses of these two
landscape elements can introduce dynamic color, texture, and richness into the landscape, which
can positively impact the health of migrant workers (Abraham, Sommerhalder, & Abel, 2010).
The experiment, conducted by Hartig, Evans, Jamner, Davis, & Gärling (2003),
compared stress recovery and attention restoration in natural and urban settings. In the study, the
experimental group was first exposed to a stressor and then put in either a natural or urban
setting. Through repeated measures of blood pressure, emotion, and attention, it demonstrated
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that natural settings stimulate greater stress reduction than in urban settings (Hartig, Evans,
Jamner, Davis, & Gärling, 2003). Studies on blue space also indicate positive health responses.
Blue space study by White et al. (2010), it explored the importance of water in landscape
settings. The experiment involved showing pictures to the subjects and asking questions based on
the images. The result of the research shows that there is a higher preference for green and urban
environments with water than those without water. The visual property and sound of water
contribute to the positive feelings and effects of blue spaces (White et al., 2010).

3.2 Develop Multisensory Design
The experience of outdoor space can be comprehensive through the use of seeing,
smelling, hearing, and touching. The visual accessibility to the landscape can unconsciously
stimulate positive emotional feelings and thoughts (Abraham et al., 2010). The smell of the
grass, flowers, and even, soil can allow the body and the mind to be fully immersed in the natural
setting. Reduced noise annoyances and low levels of sound are associated with rest and peace,
which can promote a restorative landscape (Abraham et al., 2010). Landscapes that aim to
involve the hands can promote physical activity among the workers.

3.3 Design Space to Promote Physical Exercise
Mentioned previously, the study in Shenzhen, China indicates that most of the factory
workers have inadequate levels of exercise (Liu et al., 2015). Therefore, by designing activitypromoting facilities, it can stimulate the physical movement of people (Abraham et al., 2010). It
is difficult for people to perform physical activities without the appropriate landscape
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infrastructure. Therefore, through the implementation of sporting facilities, people will be
encouraged to move and be physically active.
In a study conducted by Jo Barton and Jules Pretty (2010), researchers explored the
benefits of green exercise. Green exercise refers to physical activities within natural settings.
This is a multi-study analysis that looked at 10 studies. It concluded that short-term exposure to
green exercise boosted people’s self-esteem and mood (Barton & Pretty, 2010). Therefore, the
combination of green spaces and sports facilities can enhance the health of migrant workers.

3.4 Design Space for Social Encounter
Many studies on the mental health of migrant workers mention the lack of social network
contributing to poor mental conditions. Landscape design can enhance social health by creating
gathering spaces that foster social interaction and collective experience (Abraham et al., 2010).
Public spaces can provide people with a place to build community connections, social support,
and community engagement (Abraham et al., 2010). The collective experience of the landscape
can further strengthen social bonds and relationship among people (Abraham et al., 2010).
Through the building of social support, workers can talk to and depend on others when
experiencing mental breakdowns. By designing spaces that facilitate social interaction, it can
satisfy workers’ need for social contact, which in turn, improves their mental health.

3.5 Design Space for Emotional Retreat
Although people often have the desire to make social contact, they also need a place for
sanctuary (Bell et al., 2018). The creation of a ‘third place’ allows workers to escape their living

16

space, the first place, and working space, the second place, and have a safe place for selfexpression (Bell et al., 2018). The temporary feeling of solitary allows for mental restoration and
recovery (Abraham et al., 2010). Thereby designing private spaces for isolation can improve the
mental health of factory workers.
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Case Studies
Landscape design for manufacturing factories is uncommon for three general reasons.
First, financial reasons. The small-scale low-end manufacturing enterprises often operate with a
limited budget, and landscape design can be expensive to design and construct. Therefore,
manufacturing enterprises do not view landscape design as cost-effective. Second, the health
conditions of factory workers are not recognized as a problem. Only recently, there have been
medical studies on the health of migrant workers. The current research is still scant in quantity
and is not recognized by the general public. Lastly, with the lack of recognition, the physical
built environment is not perceived as a method to improve worker’s health. These three factors
contribute to the sparse number of landscape projects for manufacturing factories.
In this chapter, I will review two case studies. The first project is the Grand Garment
Industrial Park in Hebei, China, which is one of the few landscape projects for a production site.
The second case study is the Newell Brands Headquarters in Atlanta, Georgia, which presents
design ideas for reduction of workplace stress in a limited space. These case studies will be
analyzed through the five design principles listed in the previous chapter.

4.1 Grand Garment Industrial Park, Hebei, China
The Grand Garment Industrial Park is designed by UP+S for Beijing Vicutu and Hebei
Grand Garment. The design of the industrial park aims to reflect the culture of the garment
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enterprise, serve the need of people, and enable sustainable growth of the company. This case
study demonstrates the potential for factory landscape design that considers the well-being of the
workers. This project achieved all of the five design principles for factory landscape design.
The Grand Garment Industrial Park uses both green and blue materiality throughout the
site. Compared to the previous design of the park, UP+S’s design concentrated the footprint of
the buildings to maximize green open space (Figure 4.1). The increased green space allows room
for a central lawn, rainwater garden, and natural setting pathway. The use of water is present
around the buildings. The reflecting ponds in combination with the landscape aim to build a Zen
feeling, which can relieve the stress of workers (Figure 4.2). This design also engages the
different senses of users.
The landscape design of the Grand Garment Industrial Park involves workers through
seeing, smelling, hearing, and touching. It has adopted a wide range of material palette to break
the monotonous impression of a factory landscape design. For example, the rainwater garden has
an abundance of various planting species (Figure 4.3). The smell of the flowers can bring the
workers closer to nature. The diverse design enables the atmosphere of the factory to feel like a
park setting. The sound of water, which is present throughout the site, adds another layer of
richness. By listening to natural sounds like water dripping, workers can temporarily escape the
factory setting and be embraced by nature. The design of the community garden encourages
workers to physically engage with the landscape. Workers can touch and work on the garden to
building a better living and working environment for themselves. The design not only involves
workers’ sensory but also provides them with different places to satisfy varying needs.
The industrial park consists of assorted spaces for exercise, social engagement, and
emotional retreat. Most of the exercising facilities are located in the north of the site where close
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to workers’ dormitory and dining hall (Figure 4.1). Sporting facilities, such as basketball and
badminton courts, are provided to the workers for exercising, and even, team building. Adjacent
to the sporting courts is the community garden, where workers can farm and harvest. The
directional design of the meandering path near the community garden can also encourage
workers to perform mild exercises such as walking. These places for exercise are also spaces for
social engagement. Workers can build social relationship and network through sports games and
accompany. Besides the sports facilities, there are multifunctional green spaces that can facilitate
large social events. The design of the industrial park also provides workers with personal spaces.
Throughout the site, there are intimate gardens where one can spend time alone. The looped
pathway around the central greenbelt allows an individual to be away from the lively social areas
and enjoy personal time. The landscape design of the Grand Garment Industrial Park is diverse
and has achieved the five design principles.

Figure 4.1 Original Plan (Left), UP+S Plan (Right) (Source: UP+S, 2015)
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Figure 4.2 Zen Garden of Grand Garment Industrial Park (Source: UP+S, 2015)

Figure 4.3 Rainwater Garden of Grand Garment Industrial Park (Source: UP+S, 2015)
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4.2 Newell Brands Headquarters Atlanta, Sandy Springs, Georgia
The outdoor space and rooftop of Newell Brands Headquarters Atlanta was developed by
Perkins+Will and completed in 2016 (Perkins+Will, 2018). The design of this project provides a
meditative outdoor workspace for the staff, which can be effective for stress reduction. This
project accomplished three out of the five design principles of factory landscape design,
incorporation of green and blue spaces, space for social encounter, and space for emotional
retreat.
The outdoor space and rooftop design of Newell Brands Headquarters Atlanta consist of
both green and blue spaces. The outdoor is designed to have a forest-like setting (Figure 4.4).
The placement of tall trees plays on the prospect and refuge theory, which provides a feeling of
security and isolation. The site has also incorporated a water feature design without physical
water (Figure 4.5). The steel backdrop with tiny holes represents not only water droplets but also
the motion of dripping water. The stone ball with linear carvings can be seen as the water
fountain. The pebbles on the ground symbolize the pool of water. These design elements
compose an imitation of a water feature design. This can be a low-maintenance and costeffective strategy for water landscape in a factory setting. Spaces of social engagement and
emotional retreat are also present in the design.
The renovation of the exterior landscape provides workers with a variety of spaces. There
are small intimate workspaces, collaboration spaces, and large-scale event spaces, which can
foster different scale of social engagement (Perkins+Will, 2018). The forest-like setting provides
staffs with an outdoor space that is distant from the workspace. Workers can escape the highpressure environment, and work in isolation if they desire. This design showcases an alternative
for workspace design that helps reduce work stress and negative emotions. Although the design

22

only achieves three out of the five design principles, there are several design features that are
effective and can be transferred into factory landscape design.

Figure 4.4 Natural Setting of Newell Brands Headquarter (Source: Perkins+Will, 2018)

Figure 4.5 Water Feature of Newell Brands Headquarter (Source: Perkins+Will, 2018)
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Design Proposal
Based on the working environment and workers’ conditions in the manufacturing
industry in China, this design project intends to propose a landscape design system that improves
the physical, mental, and social health of the factory workers. This design model also serves as a
transferable design solution for other manufacturing landscape in China.

5.1 Study Area
The study area for this research-design project is in Wujiang district of Suzhou, Jiangsu
(Figure 5.1). The rivers and channels of Wujiang district are densely intertwined, which gives
this study area a unique geographic characteristic. This area is located within the Yangtze River
Delta economic zone and is strongly influenced by the manufacturing industry. The land use of
this study area can be categorized into manufacturing, residential and commercial, and
agricultural. The distribution of manufacturing factories is primarily along highways and roads.
Residential settlement tends to be along river channels, and the remaining area is agricultural
land.
Along the Hunie Avenue, there are two major clusters of commercial areas: one along
Limin Road and another east of G92 Highway. In between these two commercial clusters, there
are several small-scale factories scattered along Linhu Avenue and Hunie Avenue. It can take
approximately 15 minutes by car or 70 minutes by public transport to get from the middle of the
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Figure 5.1 Analysis of Study Area in Wujiang District, Suzhou, Jiangsu

25

design area to either cluster. Factory workers tend to lack private transportation and the street
condition is not optimal for foot and bike traffic; therefore, they are extremely isolated from
these lively commercial areas. The factories within the design area are distant not only from the
two commercial regions but also from each other.

5.2 Design Concept
By understanding the conditions of the design area, the design of this project aims to
enhance the connectivity and activeness of the “island” factories, thereby, promoting the
physical, social, and mental health of the factory workers. The master plan of the design area
consists of two systems: the trail and park system (Figure 5.2). The trail system comprises two
trails: the connective and active trail. The connective trail aims to connect the isolated factories
to the two commercial clusters. The active trail is a loop within the design area that serves as an
opportunity for factory workers to daily exercise. It also aims to connect the isolated factories
together and with the park system.
The park system consists of the central hub park and local park. The central hub parks
serve as a recreational and social location for half-day to a day trip. They are located near the
center of the design area to provide equal distance for all manufacturing factories. The local
parks are closely located near individual factories providing workers with for chance for daily
use. Besides the master plan of the design area, the landscape within a factory can also be
designed to improve the health of migrant workers.
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Figure 5.2 Master Plan
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Design Implementation

6.1 Connective Trail
The majority of the manufacturing factories are located along Hunie Avenue and Linhu
Avenue; therefore, developing the connective trail along these two avenues makes them readily
accessible to the factory workers. The connective trail running along these two avenues connects
to the Limin Road and Zhoulu Road in the two commercial districts (see Figure 5.2). The length
of the trail along Hunie Avenue is 8.5 miles long, and the trail along Linhu Avenue is 8 miles
long. The connective trail is connected via Sutongli Road and Fenyang Road. Even though the
trail is long, it provides people with the alternative to either walk or bike to the commercial
districts. The current road condition lacks pedestrian-friendly sidewalk and bike lane, which
forces the workers to only choose between either private or public transportation.
Hunie Avenue and Linhu Avenue are dominated by vehicular traffic. The width of the
driving lanes is 35 feet on the left and 32 feet on the right, separated by an 8-foot wide central
greenbelt (Figure 6.1). The pedestrian sidewalk is only present one side of the avenue, and there
are no lanes dedicated to bicycles. This present state of the avenues does not encourage factory
workers and local residents to use the street as a method of travel and exercise. Therefore, in the
proposed design, there will be an addition of a 6-foot wide bike lane and 4-foot wide sidewalk on
each side of the road (Figure 6.2). A 3-foot planter will also be implemented in between the drive
lane and bike lane to act as a buffer. The buffer will increase the feeling of security when people
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travel along the high-speed avenue. With these implementations, the public facilities can also be
pedestrian and biker oriented (Figure 6.3). The connective trail can improve not only the
worker’s physical and social health through exercise and connection but also their mental health.
When public infrastructures are designed to benefit them, factory workers can feel appreciated
and valued, which in turn improves their self-esteem contributing to better mental health.
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Figure 6.1 Current Condition

Figure 6.2 Proposed Change
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Figure 6.3 Proposed Design Plan and Section
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6.2 Active Trail
Besides the connective trail, the trail system also consists of the active trail. The active
trail is a 7-mile long and 10-foot wide interior loop within the design area. This route is situated
within the agricultural fields and follows the existing path. The trail connects the isolated
factories to each other and to the park systems (see Figure 5.2). Through bridging the factories, it
provides factory workers with the opportunity to get in touch and socialize with people outside
of their working environment. Local farmers and residents can also benefit and utilize from this
trail, which improves factories worker’s connection with the local community. With the
increased chance of social networking, it will improve the social and mental health of factory
workers. This trail can as well enhance worker’s physical health.
Apart from connecting workers to other people, the active trail also serves as a fitness
infrastructure. It accommodates both pedestrian and bike users. With this route designated to the
people, users can feel safe and enjoy walking, jogging, and biking along this path. The material
of the trail within the agricultural fields is wood, which allows the workers to escape from the
concrete environment and enter a bucolic setting (Figure 6.4). By strolling along this quiet
pedestrian walkway, workers can feel a sense of serenity and allow their mind to be clear of their
daily stress. This promotion of physical activity can mutually benefit the mental health of factory
workers.
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Figure 6.4 Active Trail
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6.3 Central Hub Park
For the master plan of the design area, there are three central hub parks located at the
center. All of the isolated manufacturing factories can access either one of the three parks in less
than a 1-mile distance. The central hub park intends to enhance and satisfy the physical, social,
and mental needs of the factory worker, while simultaneously providing them with a
comprehensive experience. I have chosen the central hub park located in the middle for further
design development. The detailed design serves as a prototype for the central hub park system; it
can be modified and then implemented to the other parks.
The design development of the central hub park has adopted the five design principles
mentioned in Chapter 3 (Figure 6.5). Following the guidelines, the programs of the park can be
broken down into three categories: social functions, sports facilities, and emotional recovery.
The promenade, playground, and water fountain plazas serve as the locations to enhance social
networking among the workers. The promenade connects people from the main entrance to all
the spaces within the park. Along the promenade, there are vendors on both sides, which allows
for retail opportunities to occur on the site (Figure 6.6). Workers can purchase small
commodities without traveling to supermarkets in distant commercial areas. In the manufacturing
environment, there are not many places for children to play. Therefore, this site consists of a
playground. This program can not only benefit the children of the workers but also of the local
residents. By crossing the needs of workers and local residents can stimulate the chance of
socializing between these two groups of people. The water fountain plazas act as a formal
entrance gathering area for the users from diverse age groups. In the plazas, people can play with
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water, sit around, and meet each other. Elders can even perform plaza dance at night. These
programs aim to facilitate and increase the social needs of factory workers.
The design also consists of several sporting facilities, including a basketball court,
badminton courts, and running track. Basketball and badminton are the popular sports in China;
therefore, by implementing these sport courts, workers who do not play a sport can be
encouraged to play and the ones who already play can have the opportunity to access properly
painted sports facilities. The running track runs around the sports courts. The running track is
intentionally designed to be two directional. This not only allows factory workers to exercise but
also increases the chance for social interaction. By designing these sport courts and running
track, workers have the space to improve and increase daily physically active levels.
The private gardens and heavily vegetated park aim to provide users with a location to
emotional recovery. By being away from the concrete factories and immersed in the natural
setting, workers can reduce their stress levels and find inner peace. The private gardens are not
only heavily vegetated but also utilize landform to increase the feeling of privacy and
secludedness (Figure 6.7). Through this design, the recreational environment of factory workers
will be improved, which can lead to improved overall health.
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Figure 6.5 Central Hub Park Plan
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Figure 6.6 Promenade of Central Hub Park
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Figure 6.7 Section of Private Garden
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6.4 Local Park
Compared to the central hub park, the local park is smaller in size, and it aims to be a
location for daily use and only accommodates a small number of factories. Therefore, there are
more local parks and the location are scattered near different clusters of isolated factories.
Similar to the central hub park system, the detailed design of the local park can be applicable to
other local parks.
The local park primarily emphasizes the physical health of the migrant worker.
Therefore, sporting facilities are dominated within this park design (Figure 6.8). Within the local
park, there are badminton courts, running track, and private gardens. With the close proximity,
workers can conveniently play badminton or walk around the track during lunch break (Figure
6.9). The short distance to access a park allows workers to build physical exercise into their daily
routine. Workers can also utilize private gardens to have more personal time. With the location
and design of this park, workers have the opportunity to increase their time of being physically
active, which contributes to better physical health.
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Figure 6.8 Local Park Plan
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Figure 6.9 Running Track of Local Park
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6.5 Factory Landscape Design
Besides the trail and park systems, the landscape design within a factory can effectively
improve the physical, social, and mental health of factory workers. In a way, the factory
landscape design can be a more efficient method because it advances workers’ daily living and
working environment without having them traveling to specific designations. For the factory
landscape design, I chose a zipper factory located within the design area. This zipper factory
representative of most of the small-scale factories of this region. Most of the space within the
factory is dedicated to operational and vehicular functions, which leads to the most challenging
aspect of this design (Figure 6.10). Unlike typical landscape design, in the zipper factory, there is
no singular, continuous parcel for landscape design. Therefore, all of the programs have to be
separated and dispersed along the vehicular lanes. The peak vehicular traffic of the site is during
the delivery and shipment of products. Therefore, the vehicular lanes can serve different
functions during different times of the day. A set of typologies was developed that can be
accomplished in a linear fashion without compromising the driveways (Figure 6.12).
To incorporate the design guidelines, the landscape design of the factory encompasses a
variety of programs (Figure 6.13). The use of green and blue spaces is present through the site.
By reducing the vehicular lanes from 32 to 24 feet, planters can be implemented along the sides
of the production warehouses. Although the planters are not wide, the width is sufficient to
improve the visual appearance of the factory. Factory workers can see and smell green
vegetation instead of a concrete wall in their living and working environment. The reflecting
pool located in front of the office building is relaxing and welcoming to the workers and visitors.
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The gentle water noise can introduce a different sound into this monotonous working
environment. Workers can even physically touch and work in the landscape in the community
farm located in the west corridor of the factory. According to the solar analysis, the west corridor
is the most ideal location for farming throughout the seasons (Figure 6.11). The community
garden provides workers with the opportunity to physically engage with the landscape. They can
plant, maintain, and harvest their crops within their living and working environment. Workers
can enjoy the factory landscape through their different senses. By applying these design
elements, it can enhance workers’ experience and health within the factory.
The design also provides several options for physical exercise. The permanent exercising
programs include the running track and rock-climbing wall. The running track is discreetly
integrated into the pavement of the vehicular lanes, and it consists of three different length—800,
1,000 and 1,500 feet. When there are no vehicles within the factory grounds, workers can enjoy
strolling or jogging along the track for mild to moderate level of physical exercise. The vertical
and narrow site condition is optimal for rock-climbing. Workers can experience different types
of exercises. Besides the running track and the rock-climbing wall, temporary badminton courts
can be installed on the drive lanes during non-peak hours (Figure 6.14). After playing
badminton, workers can roll up the net and stored it inside for next time use. With these
programs, factory workers can get various type of exercises and improve their physical health.
The design component to strengthen social relationships is built in with many other
programs. Activities such as community gardening and sporting increase the chance of social
encounter and networking. By choosing to collectively farm or exercise, workers have the
opportunity to socially connect with other workers. The design also provides workers with places
for emotional retreat. The garden in front of the dormitory is heavily vegetated to increase the
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sense of privacy. Workers can enjoy individual time in the garden and be away from their living
or working environment. They can also choose to walk through the landform curvilinear pathway
in the east corridor of the factory. This program takes advantage of the secondary road where
there is less vehicular traffic. The width of the lane is reduced to 12 feet, which allows for more
design space. By curving and creating landforms, the linear visual pattern of the factory can be
broken. Factory workers can spend time alone in this hidden curved road and release mental
stress. This factory landscape design consolidates the five design principles and aims to enhance
the physical, social, and mental health of workers. This design can serve as an example for other
landscape design within small-scale manufacturing factories.
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Figure 6.10 Factory Analysis
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Figure 6.11 Factory Solar Study
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Figure 6.12 Factory Design Typologies
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Figure 6.13 Factory Design Plan

48

Figure 6.14 Programs in between Production Buildings
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Conclusion
Through understanding the spatial distribution, worker’s condition, and governmental
regulations of the manufacturing industry in China, one can propose several actions to truly
improve the current wellbeing of migrant workers. This population of people is a vulnerable
group as well as a large group in today’s society. Even with the current research, studies and
articles regarding the health condition of factory workers are still lacking. The lack of research
has led to a lack of attention and action. With the growing awareness, more research and studies
can be done in the future to aid the implementation of policy and design decisions.
In completing this research-based design thesis, I hope to contribute to this current
situation through the use of landscape design. Landscape design should be viewed as a method to
enhance the physical, mental, and social health of migrant workers. The landscape design
systems and model developed in this thesis can serve as an initial model for other manufacturing
regions. This thesis also intends to increase the awareness of future designer, factory owners, and
the public. Through displaying the potential of landscape design in ameliorating the health
condition of factory workers, it can impose a change in the future design and policymaking
process.
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