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Abstract: Rural migrants, who are widespread in China, experience diverse production and living
needs upon resettlement in towns because of their various population attributes. However, the
planning of resettlement community public spaces solely follows urban community function pro-
gramming, which is misaligned with rural migrants’ needs, leading to a conflict between migrants
and community regulation. Under the architectural planning theory and founded on previous
research about rural migrants’ needs by the authors, this study involves expanded research that
explores an approach to transforming migrants’ needs into resettlement community public space
function programming. This approach includes three steps: (1) judging the dividing line between
high and low levels of migrants’ needs, (2) extracting “Basic-Expansion—Potential” function item
sets from the permutation and combination of different migrant types, and (3) calibrating function
item sets with the current national architecture standard. In addition, this study compared the trans-
formed data results with the need characteristics of migrants to inspect the rationality of the research
method, formed two types of resettlement community public space function programming, namely
“medium-high” and “medium-low” urbanization resettlement communities, and proposed elastic
design strategies to respond to the complex functional programming. This research will provide a
theoretical reference for the planning and construction of such resettlement spaces in China as well
as other countries with the same migration and resettlement situation.

Keywords: urban resettlement community; community public spaces; migrant needs; function
programming; architectural planning theory

1. Introduction
1.1. Mismatch of “City-like” Resettlement Community Public Space Function Programming and
“Rural-like” Migrants” Production and Living Needs

Migration caused by regional construction, ecological exploitation, and climate change
promotes the progress of human society [1]; however, rapid urban development has re-
sulted in involuntary migration, creating a demand for resettlement [2]. Over the past
decades, countries at different levels of development have contributed to global develop-
ment. Numerous regional revitalization strategies and programs have been established,
and many of them involve resettlement [3]. Various resettlement methods, including land
resettlement, secondary and tertiary industry resettlement, and monetary resettlement,
have emerged around the world [4]. Since the rapid urbanization of China in the 1980s,
rural lands have been expropriated and reintegrated into construction land, inducing
widespread “rural migration” [5]. In 2018, for instance, Zhejiang Province in China wit-
nessed the displacement of 1,400,479 rural migrants because of water conservation projects.
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Different regions in China have different resettlement guidelines for rural migrants. In
economically developed and highly urbanized areas, such as the Yangtze River Delta
in eastern China, where land resources are scarce, local governments have adopted a
production resettlement method. This approach offers rural migrants the opportunity to
participate in secondary and tertiary industries through technical training while enabling
them to engage in agriculture by renting land in nearby villages [6]. For resettlement, the
local government primarily focuses on planning plug-in-town resettlement communities
that adhere to an urban model and are situated within the town’s land inventory, which
can share public services and other resources with surrounding communities [7]. Unlike
the spontaneous environment of the rural settlements where rural migrants originally
lived, plug-in-town resettlement communities are constructed following clear standards
and norms [8]. These standards forbid production activities and guarantee living func-
tions, including administrative management, medical and health care facilities, recreational
amenities, elderly care, childcare services, and green landscapes [9,10], creating a “city-like”
public space environment.

However, rural migrants generally lack the experience and skills to sustain themselves
in urban and town environments, posing significant obstacles to the implementation of the
production resettlement method. The production space is taken away from the resettlement
community, resulting in the loss of material resources for production activities and the
destruction of livelihood mechanisms for rural migrants [11]. In addition, the collapse
of traditional rural settlement structures and the disappearance of characteristically rural
spaces, where production and living space are interwoven organically, have created a
disparity between rural migrants and urban residents with respect to their cognition and
use of resettlement community public spaces [12,13]. Spaces intended for fitness, leisure,
and entertainment are occupied by production activities, such as food drying and crop
processing; agricultural tools and vehicles can be seen everywhere; and public green spaces
are converted into small vegetable fields. This type of “rural-like” space heterogeneity
is constantly corrected by community regulation because it violates urban community
management methods. Moreover, conflicts between community workers and migrants
frequently occur, posing a threat to the harmony, stability, and high-quality lifestyle of rural
migrants within the resettlement community [14,15]. Exploring the internal mechanism of
contradiction and providing China’s practical experience as a reference for other developing
countries and regions is undoubtedly a main way for China to make a greater contribution
to humanity [16]. The root cause of this conflict is the inability of the function system
in resettlement community public spaces to adequately address the complex production
and living “needs” of rural migrants. To create a high-quality living environment for
rural migrants and promote the harmonious and stable development of resettlement
communities, a “function programming” of resettlement community public spaces suitable
for the “needs” of rural migrants needs to be established.

The evaluation and cognition of rural migrants’ needs form the basis for constructing
suitable function programming. To understand their needs, the authors have already
proposed distinct categories for the production and living needs of rural migrants by
analyzing their behavior and the spatial heterogeneity of resettlement communities in pre-
vious research [17] and constructed a “production-living” need coupling model framework
(Figure 1) that reveals the existence of four different types of rural migrants—Type H-H,
Type H-L, Type L-H, and Type L-L—based on their needs derived from environmental—-
behavior theory (Appendix A) [18].
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Figure 1. Model framework of production and living needs characteristics of rural migrants.

Function programming is structured based on rural migrants’ needs; however, a

complex translation mechanism exists [19]. The three most important aspects are as follows:

1.

The need level reflects the priority of indicators to be satisfied. Therefore, finding the
line between high- and low-need level is necessary to identify the high- and low-need
indicators for the four migrant types [20].

The needs of a single migrant type can be directly translated into function program-
ming with priority classification; however, the functional programming of resettle-
ment community public space should be universal to a certain extent [21]. This means
that, considering the arrangement, combination, and output of the needs of the four
migrant types, function programming with priority classification suitable for multiple
types of migrants should be established.

Needs resulting from the subjective perspective of users are often limited due to their
experiences. For example, important safety facilities such as disaster prevention will
be classified as low priority if migrants do not adequately consider disaster safety.
Therefore, correcting the function programming structure based on needs with current
norms is vital [22].

In addition, resettlement communities typically comprise different migrant types,

necessitating a function programming that considers the composition of the population
and extracts the needs characteristics for these groups [23]. Based on the rural migrants’
production and living needs shown in Appendix A of the authors’ previous research,
this research proposes a scientific method to convert needs into function programming,
providing support for the construction of resettlement community public spaces that are
suitable for rural migrants. The research design framework is shown in Figure 2.
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Figure 2. The research design framework.

1.2. Function Programming of Resettlement Community Public Space Research Based on
Architectural Planning Theory

Research around a problem tends to have hermeneutic or practical different tendencies
due to its unique goals and meanings [24]. Hermeneutics centers on social rationality and
endeavors to uncover internal laws and mechanisms through the study of phenomena.
Its objective is to gain a deeper comprehension of the inherent cultural significance asso-
ciated with specific phenomena [25]. Practical research focuses on causal rationality and
proposes a methodology system based on the internal laws and mechanisms identified
through hermeneutic research [26]. To some extent, the interaction between the built envi-
ronment and the user reflects the intention of a specific social environment. Sustainable
adaptation [27], subjective well-being [28], and research around this field primarily rely on
hermeneutics principles. However, spatial planning requires a clear planning scheme after
understanding space users’ intentions and is a practical translation based on the research
results of hermeneutics [29]. To support this translation, hermeneutics should give exter-
nalization measurable data as the research result. Some research methods from sociology
and anthropology can provide references. Such methods usually first make the problem
of a specific phenomenon into a research concept and then use a structured fieldwork or
interview questionnaires to convert empirical research results into measurable data for
further practical research [30]. The research objective of this study is to propose space
design decisions based on the previous hermeneutics research results of the interaction
between environment and people. Architectural planning theory, on the one hand, obtains
patterns and habits of human life by explaining a specific social phenomenon, and on the
other hand, feeds back the life patterns and habits under hermeneutics research to the new
space design, so as to improve the planning and feasibility of the actual design project [31].
This theoretical connotation is consistent with the research objectives of this study and
therefore is the main theoretical basis of this study.

Architectural planning theory includes several aspects, such as influencing stake-
holder decisions, mining subject features, and translating subject features to design require-
ments [32]. For example, Yong Lu provides a sustainable development path for Chinese
traditional villages from a heritage protection perspective by analyzing the constraints and
cooperative relations of multiple stakeholders [33]. Ziqi Zhang proposes the construction
principles of a rural age-appropriate environment from the users’ perspective by analyzing
the use pattern and spatial preference [34]. Qiu zhi analyzed the coupling relationship
between demand and use frequency of rural public service facilities from the perspective of
villagers in research in northern Zhejiang [35]. Under the migration and resettlement topic,
relevant stakeholders involved in resettlement community planning include top-down
local governments, design enterprises, and bottom-up rural migration, which shows that
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leading it inevitably involves complex stakeholder determination and the transformation of
stakeholder features into design strategies [36]. However, due to strong top-down govern-
ment intervention in China’s urbanization development, decision making in resettlement
community planning is predominantly influenced by governments and design enterprises,
often diminishing the interest of rural migrants, resulting in the almost complete compli-
ance of the current resettlement community planning decisions with established urban
regulations [37]. With regard to architectural planning theory, this study first extracts the
stakeholder that has been weakened in the current resettlement planning decision making,
rural migrants. At the same time, based on the authors’ previous hermeneutics research
results of the characteristics of rural migrants’ needs, this study excavates the translation
mechanism of the migrants’ needs to function and proposes a functional programming
based on rural migrants’ needs, so as to provide a basis for practical research on the spatial
planning of resettlement communities. In addition, this study will further consolidate the
theories of architectural planning.

2. Materials and Methods
2.1. Value of “Need-Function” Translation
2.1.1. Relationship between Rural Migrants” Needs and Function Programming of
Resettlement Community Public Spaces

Studies on space planning from the users’ perspective mainly focus on the interrelation-
ship among the physical space environment, behavioral patterns, and cognitive patterns.
The research process generally involves two key steps [38]. First, by researching external
behavior and need characteristics in existing space environments, hermeneutics research
yields insight into the underlying internal logic of complex space phenomena. Subse-
quently, through adjusting, discarding, and supplementing, the hermeneutic research result
is transformed and applied to suitable space planning to support practical building [39].

For resettlement community planning research under rural migrants” needs, this
study established a mirror model from the cognitive input of “planning space-adapted use
behavior-migrants’ needs,” based on existing phenomena, to the output of the future spatial
plan of “function programming-replanning space supportive behavior” (Figure 3). In this
mirror model, the authors have already finished the research in the input part and obtained
rural migrants’ need characteristics and data, which is the hermeneutic research. The
translation of rural migrants’ needs to function programming of resettlement community
public space is an important step of hermeneutic to practical research. It is also the key
problem being discussed in this paper. With the research result of this paper, further
research on the output part about space planning according to function programming can
be carried out.

2.1.2. Need Characteristics and Data of Rural Migrants

Using the mirror model, the authors aim to conduct a serial study that includes all three
parts of input, translation, and output. This study mainly focuses on the transformation
from need to function, so it is necessary to first obtain the need characteristics and data of
rural migrants as the material and foundation of this study, which are also the research
results of the input section. For this part, the authors have already conducted a two-
step study on the “behavior” and “need” of rural migrants in the sample plug-in-town
resettlement community L in Zhejiang Province, China, and the research results have
already been published. The two research results revealed significant insights into the
characteristics of rural migrants” needs. (1) The first step starts with the wide spread of
adapted use behavior in the public space and finds that rural migrants’ needs are reflected
not only in the living space “occupied and transformed by rural-like living activities”
but also in the space “requisitioned for production activities.” Furthermore, the migrant
population presents aging characteristics [17]. (2) The second step is based on behavior
research. It constructs a “production-living” need analysis dimension, conducts a need
questionnaire survey with elderly migrants in resettlement community L, and establishes a
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coupling model based on production and living needs through systematic clustering and
chi-square analysis [18]. This model reveals the differentiated characteristics of production
and living needs of elderly migrants with different population attributes, reflecting their
complex urbanization level; that is, some migrants are less urbanized in production and
thus exhibit a strong need for production factors that can “obtain economic income,” while
some migrants are highly urbanized in terms of living factors and thus have diversified
demands for public service facilities.

Planning mismatch Adapted Use
Space Behavior

* :
i reflect i Input
: ‘ |
! Migrants’ i
---------- bommnees Needs e ST
E i Translation
: - ! This research
Tt EEEEREE Function  |---------4 e TR R
E Programming :
E Compar Compari Output
 F = i
Replanning Support Supportive
Space Behavior

Figure 3. Research positioning under the mirror model from “behavior-space-need” to “function—
space-behavior”.

As the third step, this study mainly uses the results on rural migrants’ needs from the
second step. This study aims to find the translation approach of “need” to “function pro-
gramming” and obtain a suitable function programming for the planning of plug-in-town
resettlement community public space. This study still considers resettlement community
L, where “the adaptation and transformation of migrants to the urban environment has
been stable”, as mentioned in the previous behavior and needs study, as the research object.
Community L is located in north Zhejiang province in China, where there is a relatively
high urbanization level. The community is constructed on residential land and planned
following the urban community building regulation, and its space is made up of apartment
blocks and some street stores. There is a town east of the community, and there is farmland
west of the community. The overall appearance of community L is as shown in Figure 4.
Active migrants share similar characteristics of “rural-like” production and life needs, and
there are four different types.
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Figure 4. The overall appearance of community L.

As this study mainly focuses on the overall functional programming of resettlement
community public space, the study object of “production-living” need has been expanded
from elderly migrants to active migrant inhabitants in public space. To obtain data related
to rural migrants’ needs, a quantitative investigation was conducted.

1.  Questionnaire design

For rural migrants’ needs, this study investigates not only the living aspects reflected
in “public space occupied and transformed by rural-like living activities” but also the
production aspects reflected in “public space requisitioned for production activities.” There-
fore, this study employs a dual-dimensional “production-living” system with 26 indicators
across 6 aspects, including health care, living care, cultural entertainment, spiritual conso-
lation, agriculture, and handicraft business, as the basis for investigating rural migrants’
need characteristics. The need degree of rural migrants for each indicator was measured
using a 5-point Likert scale, where ratings of 5, 4, 3, 2, and 1 correspond to very high need,
high need, indifferent, low need, and very low need, respectively.

2. Rural migrant sample definition

The research on rural migrants’ needs is led by the adapted use of resettlement
community public space; it is found that most subjects of adapted use in public space are
active migrants whose main daily activities are walking, chatting with each other, and
working in the community. Compared with workmen who are always outside in the
community or less active migrants who are usually limited to indoor spaces due to lower
cognitive and activity abilities, the active migrants’ needs are comprehensive in terms of
health care, economy, entertainment, dignity, and value realization. As this study aims to
conduct a comprehensive survey of production and living needs at the community level, the
questionnaire investigation primarily focuses on active migrants who can independently
engage in public spaces.

3.  Sampling method

To obtain real samples of “active migrants” in the public space of resettlement com-
munity L and infer the overall migrants’ needs based on these samples, this study extracts
six survey partitions in community L using a general random sampling method of “fixed
point acquisition + equal distance” in social surveys. In each survey partition, a compound
collection method of “centralized site + regional roaming” is employed (Figure 5). To
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D Survey partitioning

ensure accurate data collection, any respondent who failed to understand the questionnaire
despite repeated communication was excluded by the investigator.

4. Date and time of survey

@ Centralized questionnaire survey site
e

Figure 5. Survey partitioning based on “equal type—equal distance”.

The survey was conducted by a 12-person research team on a working day and a rest
day in early July 2018, when the weather conditions were suitable for outdoor activities.
In the presurvey, it was found that 5:00-7:00, 9:00-11:00, 15:00-17:00, and 17:00-19:00 are
the peak hours of the outdoor activities for migration. Therefore, they are the concentrated
periods of formal questionnaire distribution.

5. Sample characteristics and data

A total of 125 valid questionnaires were obtained. By analyzing the average score
of the samples, clustering characteristics of high and low needs for migrants were found
in the production and living dimensions. Thus, further classification of the samples was
needed. To explore the comprehensive differences in the production and living need
dimensions of different types of samples, a three-step analysis path comprising grouping,
correlation, and construction was performed using SPSS 23.0 for Windows. The 125 active
rural migrant samples show similar characteristics of “rural-like” production and living
needs characteristics, and they are divided into four different need types. The classification
of the 125 samples is the main content of the second step of the research on “need”, so the
specific classification process and classification results are included in Appendix A.

This study focuses on the characteristics of typified migrant needs rather than ex-
ploring individual needs. Therefore, the average score of all samples in a certain type of
migrant for a certain need indicator is used as the value for that migrant type need for that
indicator, and the need data of 26 indicators for each of the four types are used as the basic
data for functional programming construction. The distribution characteristics of need
data of four types are shown as a line chart in Figure 6. Type H-H and Type H-L generally
have relatively higher and diverse needs for daily life; Type L-H and Type L-L only have a
high demand for a small number of living indicators; the demands for cultural halls, paths
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between houses, and sidewalks among the four categories of migrants are all relatively
high; for production need, Type H-L and Type L-L have a higher demand for agriculture
and a lower demand for handmade and business; Type H-H and Type L-H only have a
high demand for vegetable gardens in terms of production.

Figure 6. Average need value distribution of the original data.

2.2. Approach to “Need-Function” Translation

To address the intricate constraint condition in translating the diverse needs of multiple
types of migrants to functional programming structures, this study proposes a comprehen-
sive translation approach comprising the following four steps.

2.2.1. High- and Low-Need Level Dividing Lines Determined for Multiple Types
of Migrants

The need judgment criteria include intermediate and average values. While our need
questionnaire was designed as a 5-point Likert scale, the median value of 3 theoretically
can be regarded as the standard for high- and low-need level dividing lines. However,
rural migrants often express their needs at a lower level due to concerns about economic
conditions, environmental quality, and other aspects. For example, comments such as
“Who will pay for it?” and “A vegetable patch in front of a house is wonderful, but the city
managers will not let us have one” were frequently heard during this study. Given that the
migrants’ needs evaluation generally tends to be lower than their real attitudes, the average
value can better represent the needs than the median value. In addition, due to differences
in values between the four types of migrants, migrants with lower levels of needs are easily
overlooked. Therefore, different types of migrants’ needs are not comparable, and the
results should be standardized before being translated into function programming. Ac-
cording to the linear characteristics of mathematical functions, normalization standardized
methods mainly include min—-max conversion, Z-score conversion, exponential function
conversion, logarithmic function conversion, and arctangent function conversion. This
study aims to extract appropriate high-need options by comparing the needs distribution
of the four migrant types. This means that the standardized data should also retain the
distribution relationship of the original data; therefore, the min-max method with fully
mapped data distribution is selected in this study. Notably, the min—-max method has
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a limitation: changes in data may lead to changes in maximum and minimum values.
However, as the migrants have already been classified, an increase in the sample size of the
same migrant type will not cause a subversive influence on the minimum or maximum
results for that type.

2.2.2. Function Item Set Extraction Based on the Permutation of Multiple Types of Migrants

Rural migrants’ need cognition presents different trends; however, some overlaps
still exist. After permutation and combining the standardized need data, the “overlap set”
and “difference set” of different types of migrants’ needs are obtained. Indicators above
the dividing line in the “overlap set” represent the common high needs of different types
of migrants and are extracted as the “basic need set.” Indicators below the dividing line
in the “overlap set” represent the common low needs of different types of migrants and
are extracted as the “potential need set.” The “difference set” represents a higher need
for specific types of migrants and is extracted as several “expansion need sets” (Figure 7).
Different priorities should be given to different need sets in the function programming of
resettlement community public spaces.

. . Need X items above the high and . .
Need sets of four migration types low dividing line Function item sets
Need X items bellow the high and
[TypeH—HJ [TypeH—L] [TypeL—H] [TypeL—L] low dividing line

Intersection set of indicators above
the dividing line

Basic need set

eed Need 4 Need 4 Need 4 .
Need 5 Need 5 Need 5 Expansion need set 1

Need 6 Need 6 Need 6

Need 7 Need 7 Need 7 . Lo

Need 8 - Need 8 Difference set of indicators above Expansion need set 2
Need 9 Need 9 Need 9 Need 9 the leldll'lg line

Need 10 Need 10 Need 10 Need 1(

Need 11 Need 11 Need 11 Need 11 Expansion need set ...
Need 12 Need 12 Need 12 Need 12 . 99

Need 13 Need 13 Need 13 Need 13 | [EEeHOmEE O NIt Potential need set

the dividing line

Figure 7. Transformation framework for the need-function.

2.2.3. Function Item Set Calibration Based on Current Building Standards

From a subjective perspective, individuals may have limited awareness of environmen-
tal crises and low familiarity with certain specific facilities, which can impact the accuracy
of subjective needs research results [40]. For example, some necessary safety functions,
such as disaster prevention, refuge facilities, and administrative service facilities, tend to
be low-need functions. From a universal application perspective, further calibration based
on the current construction norms of functional programming is necessary to effectively
promote docking migration needs in a real environment and implement research results.
At present, in urban community planning in China, the Code of Urban Residential Areas
Planning and Design (GB50180-2018) serves as the fundamental reference. This study
also draws from it and incorporates the requirements for community-level public service
facilities within the “five-minute core living circle”.

For the function programming of urban residential community public space, China’s
current building standard, the Code of Urban Residential Areas Planning and Design
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(GB50180-2018), presents a four-hierarchical supporting scheme for the living circle. This
scheme includes the function programming content of a 15 min living circle, a 10 min
living circle, a 5 min living circle, and the living neighborhood. In this scheme, the function
programming of the 5 min living circle and residential neighborhood aligns best with the
“community public service demand.” Therefore, the function programming of the 5 min
living circle and residential neighborhood level is extracted as the content of correction.
In addition, based on the nature of land use, the public space listed in the Code of Urban
Residential Areas Planning and Design (GB50180-2018) includes green space and traffic
space, except for community service facilities. Therefore, for the living dimension, the
subcategories are divided into residential neighborhood-level functions and community
service facilities, green spaces, and traffic spaces within the 5 min living circle. The pro-
duction dimension can be divided into three subcategories based on industry: commercial
space, industrial space, and agricultural space. However, these functions are not supported
within the 5 min living circle. Finally, the function programming of urban residential
community public space is summarized as the “five-minute core living circle” in Table 1.

Table 1. Function programming of urban residential community public space: “five-minute core
living circle”.

Categories

Sub-Categories Indicator

Convenient service (property management room,
small playground, express mail storage point, etc.)

Community service station .

Community canteen O

Daycare center for elderly °

Health service station @)

Community service facilities Cultural activity station .
Public toilet °

Kindergarten .

Nursery O

Living dimension Recycling point °
Waste collection station °

Green park .

Green space Small multipurpose sports court .
Outdoor fitness complex .

Boundary road .

Internal road °

Traffic space Bus stop o

Small non-motor vehicle parking lot .

Small motor vehicle parking lot °

Commercial space Commercial network .
Production dimension Industrial space Not supported in residential community -
Agricultural space Not supported in residential community -

e should be equipped; O better be equipped.
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3. Results
3.1. High- and Low-Need Level Dividing Lines Determined for Multiple Types of Migrants
3.1.1. Establishing a Standardized Database

Using the min—-max standardization method, the original average value of the need
indicator was defined as ”mi]-,” in which the subscript “i” is defined as 1, 2, 3, and 4, rep-
resenting Type H-H, Type H-L, Type L-H, and Type L-L migrants, respectively, and the
subscript “j” represents the subscript in the need indicator “X;.” The average standardiza-
tion value of the need indicator for the four types of migrants is defined as “M;;,” calculated

according to the following formula:

m; — min{m;
Mj = ! ms) (1)

max{m;} — min{m;}’

where {m;} is defined as the set of all original average values of the need indicator of
class “i” type, while max{m;} and min{m;} are the maximum and minimum values of this
set, respectively. The standardized database of rural migration needs obtained through

calculations is listed in Table 2.

Table 2. Standardized database for rural migrants’ needs.

Need Indicators (X;) Type H-H Type H-L Type L-H Type L-L
m1j Mlj mzj sz m3j M3j m4j M4j
Community clinics X; 359 088 350 078 386 1.00 3.67 097
Health care - - -
Community mobile medical center X, 316 073 358 081 1.86 030 183 0.30
Community public service center Xs 327 077 327 0.70 133 012 183 0.30
Community canteen Xy 305 069 271 0.50 295 068 283 0.67
. Public bathroom Xs 257 052 271 050 124 008 117 0.06
Living care
Housekeeping Xs 150 015 131 0.00 148 017 133 012
Day break space Xz 275 059 271 050 1.05 002 1.08 0.03
Overnight restroom Xg 198 032 225 034 105 002 108 0.03
E;’;gg Card room Xo 284 062 306 063 257 055 317 079
Dancing room Xip 266 056 331 072 105 002 100 0.00
Cultural Video room Xiu 277 060 277 052 119 007 125 0.09
entertainment Study space X1, 243 048 260 046 105 002 158 021
Centralized activity space: park X3 348 084 369 08 205 037 217 042
Decentralized activity space: small garden  X;4 3.05 0.69 285 0.55 1.19 007 125 0.09
Culture hall X5 307 070 342 075 324 078 350 091
Spiritual Path between houses Xie 393 100 410 100 381 098 358 094
consolation
Sidewalk Xy 345 083 377 088 343 08 333 085
Farmland Xig 114 002 360 082 1.05 002 350 091
Parking for agricultural vehicles X9 1.09 001 206 027 105 002 183 030
Agriculture Storage space for fertilizer and pesticide ~ Xy 1.07 0.00 227 034 1.00 0.00 192 033
Farm operation space X7 116 003 3.35 0.73 1.10 003 250 0.55
Production Community vegetable garden Xyp 180 025 390 093 171 025 375 1.00
Needs Vegetable stall X3 1.09 001 190 021 124 008 225 045
Handmade and Family workshop Xy 127 007 1.69 013 124 008 125 0.09
Business Street shop Xps 134 010 144 004 105 002 117 0.06
Labor employment X 148 014 135 0.01 143 015 1.08 0.03
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3.1.2. Extracting High- and Low-Need Level Dividing Lines

Based on the standardized need database and combined with the principle of separate
judgment of production and living needs, the standardized average of living needs is 0.50,
and the standardized average of production needs is 0.24. For each type of rural migrant
with different need characteristics, need indicators with standardized values above the
average value were judged as urgent function items and those below the average value
were judged as nonurgent function items. In this way, the need indicators are classified into
priority categories for each type of migrant, which is the “need-function programming”
basic transformation model (Table 3).

Table 3. “Need-Function programming” basic transformation model.

Need Indicators (X;) Type H-H Type H-L Type L-H Type L-L
My; My; M;; My;
Community clinics X1 0.88 . 0.78 . 1.00 . 0.97 .
Health care - - -
Community mobile medical center X, 073 . 0.81 . 0.30 0.30
Community public service center Xz 077 . 0.70 . 0.12 0.30
Community canteen Xy 0.69 . 0.50 . 0.68 . 0.67 .
L Public bathroom X5 052 . 0.50 . 0.08 0.06
Living care
Housekeeping Xe 015 0.00 0.17 0.12
Day break space X7 059 . 0.50 . 0.02 0.03
Overnight restroom Xg 032 0.34 0.02 0.03
Living Card room Xo 0.62 . 0.63 . 0.55 . 0.79 .
Needs Dancing room X0 0.56 . 0.72 . 0.02 0.00
Video room X111 0.60 ° 0.52 . 0.07 0.09
Cultural
entertainment Study space X2 048 0.46 0.02 0.21
Centralized activity space: park X3 084 . 0.85 . 0.37 0.42
Decentralized activity space: X1 0.69 . 0.55 . 0.07 0.09
small garden
Culture hall X5 0.70 ° 0.75 . 0.78 . 091 °
Spiritual
consolation Path between houses X1 1.00 . 1.00 . 0.98 . 0.94 .
Sidewalk X7 0.83 ° 0.88 . 0.85 . 0.85 .
Farmland Xis  0.02 0.82 . 0.02 091 .
Parking for agricultural vehicles X9 0.01 0.27 . 0.02 0.30 .
Agriculture Storage space for fertilizer and pesticide ~ Xy  0.00 0.34 . 0.00 0.33 .
Farm operation space Xo1 0.03 0.73 . 0.03 0.55 .
Production Community vegetable garden Xy 025 . 0.93 . 0.25 . 1.00 .
Needs Vegetable stall Xp3 001 021 0.08 045 o
Handmade and Family workshop Xpq  0.07 0.13 0.08 0.09
Business Street shop Xp5  0.10 0.04 0.02 0.06
Labor employment Xp6  0.14 0.01 0.15 0.03

e represents that the indicator is an urgent function item.

This model reflects that among the 26 production and living need indicators, there are
common urgent and nonurgent function items for all migrant types, and other items are
only urgent for some types: (1) Common urgent function items cover almost every aspect
of living and production needs, such as health care, living care, cultural entertainment,
spiritual consolation, and agriculture, indicating that “rural-like” is to a certain extent
the need characteristic of the whole migrant population. (2) The differentiated needs of
migrants in production differ from those in living. Type H-H and Type H-L, which exhibit
higher levels of urbanization, have more diversified needs in health care, living care, and
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cultural entertainment. However, Type H-L and Type L-L, with lower levels of urbanization,
show a greater need for agriculture, and Type L-L needs a handmade and business item
(vegetable stall). Moreover, (3) all four types of migrants have low demands for some living
service items and some more advanced industrial and commercial production items, which
can be categorized as nonurgent.

3.2. Function Item Set Extraction Based on Multiple-Type Migration Permutation

The study permutation combines four sets of migration needs, which are classified
by the urgency degree that needs to be met. Five sets, including the “overlap set” and
“difference set,” are obtained. The overlap set with common urgent function items is
defined as the “basic need set.” Similarly, the overlap set with common nonurgent function
items is defined as the “potential need set.” The difference set with function items that are
only urgent for some types of migrants is defined as the “expansion need set.” (Table 4).

Table 4. “Basic-Expansion-Potential” function item set extraction process.

. Type Type Type Type Type Type Type Type Function
Need Indicator X W W TR | X WhEOWR TR DY i
Com.rn.unlty X1 . . . X1 . . .
clinics
Health care Community
mobile medical Xz . . Xy . . . .
center
Community
public service X3 . . Xo . . . . Basic Need
center Set
Community X4 . . . . Xi5 . . . .
canteen
Living care Public bathroom X5 . . X16 . . . °
Housekeeping Xe X17 ° ° . °
.. Day break space X7 ° ° X2 ° ° . °
Living }(Svernig}?t
Needs restroom Xs X2 ° °
Card room X9 D ° D D X3 . .
Dancing room X10 0 0 X5 0 .
Video room X11 ° ° X7 ° °
Cultural Study space Xi2 X10 ° °
entertainment : -
Centralized Expansion
activity space: Xi3 . . X1 . . Need Set 1
park
Decentralized
activity space: X14 . . X13 . .
Spiritual small garden
Corlfsola tion Culture hall X5 ° ° ° ° Xia ° °
Paﬂﬁ(l))sseti/\geen X6 . . . . X1 . .
Sidewalk X17 ° ° . ° X19 ° ° )
Farmland Xis ° . Xo0 . . Expansion
Parking for Need Set 2
agricultural X19 . . Xo1 . .
vehicles
Storage space .
R for fertilizer and Xa0 . . Xa3 . Expec\insmn
Agriculture pesticide Need Set 3
Farm operation
Production spgce Xa1 ° ° Xe
Needs Community
vegetable X2 ° . . . Xs
arden .
Vegetable stall Xo3 . X12 Potential
Family X X Need Set
Handmade workshop 24 2%
and Business Street shop Xas X25
Labor X X
employment 2 26

o represents the indicator value above the dividing line.

The “basic—expansion—potential” function sets organize indicators based on the “ur-
gency degree” rather than the “function type,” providing the foundation for the estab-
lishment of functional programming. This programming ensures that urgent needs are
prioritized. The specific contents and functions of the five sets are as follows:

e Basic Need Set: This set includes indicators that mainly guarantee the physiological
and psychological satisfaction of basic living for rural migrants and the reconstruction
of social relationships after relocation.
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Expansion Need Set 1: This set includes function items needed only for Type H-H and
Type H-L. The indicators cover health care, living care, and cultural entertainment
indicators, reflecting that some migrants have already transitioned to an urban lifestyle
and seek high-quality public services.

Expansion Need Set 2: This set includes urgent function items needed only for Type
H-L and Type L-L in agriculture. Notably, small-scale planting, such as vegetable
gardens, is preferred by every migrant type, which differs from large-scale planting,
such as farming, which requires a complete process and complex supporting facilities.
Only low-production urbanized areas exhibit a need for large-scale planting.
Expansion Need Set 3: This set focuses solely on the vegetable stall and is an urgent
need only for Type L-L. The difference between Type H-L and Type L-L reflects that
some migrants aim to increase economic income by “commodifying” agricultural
production gains, whereas others view the gains as a fresh food supplement to their
daily diet.

Potential Need Set: This set represents an overlap set with common nonurgent
function items.

3.3. Function Item Set Calibration Based on Current Building Standards

This study corrected the above function item sets according to China’s current urban

residential district building code “standard for urban residential area planning and design
(GB50180-2018),” especially the content regarding community planning. The correction
follows two principles:

1.

2.

Put functions clearly designated as “should” construction in GB50180-2018 into the
“basic model” of function programming;

Put functions clearly indicated as “appropriate” construction in GB50180-2018 into
the “expansion model” of function programming.

After correction, the function sets are as follows:

In the “Basic Need Set,” for multi-dimension guarantee, aspects of environmental
protection, education, and transportation facilities, which were unexamined in the
questionnaire but are mandatory requirements, were added. The public service center,
canteen, park, and small garden in “Expansion Need Set 1” were replaced in “Basic
Need Set” because they are marked as “should have” in the standard.

After removing indicators, the “Expansion Need Set 1” contains items in health care,
living care, and cultural entertainment, but its specific indicators are reflected as public
service elements with better quality improvement. The corrected module is defined as
“Expansion Need Set A.”

Considering that vegetable stalls in “Expansion Need Set 3” can flexibly utilize pub-
lic spaces such as roads and squares in the community, designing them indepen-
dently is not necessary. Therefore, it is combined with “Expansion Need Set 2”
to form a new “Expansion Need Set B,” which includes supporting space around
agricultural production.

The “Potential Need Set” content remains unchanged, which is still a set with common
nonurgent function items.

See Table 5 for “Basic—Expansion—Potential” functional item sets after correction.
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Table 5. “Basic-Expansion-Potential” function item sets after correction.

Function Set Feature Need Indicators
Health care Community clinics
. Community public service center, community
Living care .
canteen, day break space, commercial network
Cultural entertainment Card room, playground, park, small garden
Basi Multidimensional Spiritual consolation Culture hall, path between houses, sidewalk
N acsllg guarantee in living Public toilets, recycling points, waste
eed Set and production Environmental protection s recycuns p ’
collection points
Education Kindergarten
Transportation facilities Bus station, vehicle parking lot
Agriculture Community vegetable garden
. . Health care Community mobile medical center
E . Public service
NXPSI;SISIAl elements Living care Public bathroom, nursery
eed Se . .
with better quality Cultural entertainment Dancing room, video room
. ) Supporting space Agriculture Parkmg for agrlcultu.rzjll vehicles, storage space for
Xpansion around agricultural fertilizer and pesticide, farm operation space
Need Set B .
production Handmade and business Vegetable stall
Living care Housekeeping, overnight restroom
Potential Mmtld.l men51.onal Cultural entertainment Study space
Need Set public service

Handmade and business

Family workshop, street shop, labor employment

4. Discussion

4.1. Can the Transformed Data Result Still Reflect the Need Characteristics of Migrants: The
Rationality of the Research Method

The functional programming construction of this study aimed to transform soft human
emotional expression into hard physical indicators in spatial design through mathematical
methods, which involves multiple mathematical methods such as data standardization, per-
mutation and combination, and indicator calibration. The application of these mathematical
methods has to some extent changed the characteristics of the original need data, so it is
necessary to explore whether the transformed data can still reflect the needs of migrants.

(1) Standardization of need data.

The standardized mean value of each need of the four types of migrants was illustrated
using a line chart to analyze the data distribution characteristics more intuitively (Figure 8).
From the figure, it can be seen that Type H-H and Type H-L generally have relatively higher
and diverse needs for daily life; Type L-H and Type L-L only have a high demand for a
small number of living indicators; the demand for cultural halls, paths between houses, and
sidewalks among the four categories of migrants is relatively high; for production need,
Type H-L and Type L-L have a higher demand for agriculture and a lower demand for
handmade and business; Type H-H and Type L-H only have a high demand for vegetable
gardens in terms of production. The above need characteristics are consistent with the line
chart analysis of the original need data of migrants shown in Figure 6. It reflects that the
standardized data preserve the characteristics of the original mean well and can accurately
reflect the coupling relationship between the production and living need of migrants.
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Figure 8. The standardization data distribution characteristics of the need indicators.

(2) Permutation and combination.

Through the permutation and combination of the needs of different types of migrants,
five high and low need sets were extracted, in which the high-need set can be seen as
providing guaranteed basic living function, whereas the low-need set includes function
items that are not frequently used. With these function characteristics, these need sets can
be defined as function item sets. The need characteristics of most migrants are consistent
with the function item sets, but there are also cases in which the need characteristics of a
small number of migrants are opposite to the function item set. Especially for potential
need indicators, although most migrations do not need these indicators, several individuals
have a high need for them. For example, an elderly bun shopper expressed a high need for
a street shop because he felt that the work brings achievement and described the challenges
of being self-employed.

(3) Indicator calibration.

According to the principle of calibration, the calibrated high-need set includes more
indicators, which will lead to the function configuration items established based on this
set exceeding the actual migration needs to some extent. Although this transcendence
may lead to a certain degree of resource waste such as idle public space, some relevant
studies believe that moderately exceeding the current needs of residents in public services
is beneficial for the sustainable development of communities and provides environmental
conditions for diverse community activities.

4.2. Is the Function Programming Suitable for Multiple Types of Migrant Combinations: The
Effectiveness of the Research Results

The goal of this study was to propose a set of function programming that can be
applied to spatial design according to the migrants’ needs, so it is necessary to evaluate the
effectiveness of the transformed results. The result is a set of hierarchical functional item sets
that can reflect the urgency of the need to be satisfied. So, its applicability lies in whether a
certain indicator is an essential item or an optional item in the spatial planning according to
this set of function programming. The Essential Part should be guaranteed in resettlement
community public space planning, and the Optional Part can be conditionally allocated
according to migrants’ type differences and the dynamic development of migration needs.
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The extraction of functional item sets is based on the permutation and combination
of the four migrant need sets in which urgent or nonurgent indicators have already been
classified. Therefore, all need indicators in the same set have the same urgency to be
satisfied. Therefore, the urgency trait of need indicators in the same set can be converted to
the set as the overall characteristic. According to the overall characteristics of the set, we can
judge the set that includes urgent function items of a certain migrant type that is considered
the “Essential Part” for that specific type, while the set that includes nonurgent function
items is considered the “Optional Part”. The calibrated set can be seen to have the same
properties as the non-calibrated set, which leads to the essential or optional properties of
the corrected functional item set for each migrant type also remaining unchanged compared
with the non-calibrated set. In order to adapt to the calibrated set, extended need set 2 and
extended need set 3 will be merged, and Table 6 shows the judgment process.

Table 6. Function programming for single-type migrants.

l;tuelrl;tlsoeltl Indicators Xj Type H-H Type H-L Type L-H Type L-L
Community clinics X1 . . . .
Community canteen Xy ° ° ° .
Basic Card room Xo . . . .
Essential Part Essential Part Essential Part Essential Part
Set Culture hall Xi5 . . . .
Path between houses Xig ° . . °
Sidewalk X17 L] L] L] ]
Community vegetable Xa R . . .
garden
Community mobile % R .
medical center 2
Commpnlty public X3 . .
service center
Public bathroom X5 . °
Ex%ae?simn Day break space X, e  Essential Part ®  Essential Part Optional Part Optional Part
Dancing room X10 . .
Video room X11 . .
Centralized activity X1 . .
space: park
Decentralized activity
X14 L] (]
space: small garden
Farmland Xis . °
Parking for .agrlcultural X0 . .
vehicles
i t f . .
SEeg) ;r;igré fertsﬂci);:f grfga;eestiocrid e X20 Optional Part e Essential Part Optional Part e Essential Part
Farm operation space Xo1 . .
Vegetable stall X23 .
Housekeeping Xe
Overnight restroom Xs
; Study space X
Potse r’lttlal : Y pk - 2 Optional Part —— Optional Part —— Optional Part —— Optional Part
€ Family workshop Xo4
Street shop Xo5
Labor employment Xos

o represents the indicator value above the dividing line.
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A resettlement community generally contains various types of migrants. Therefore,
when implementing function programming for a single type of migrant in the public space
planning of the resettlement community, the overall functional programming framework
should be organized based on actual types of migrants [41]. According to the classification
of production and living needs, the types of migrants are shown as Type H-H, Type H-L,
Type L-H, and Type L-L. So, there are in total fifteen population composition patterns,
including four patterns of single type, six patterns of two types, four patterns of three
types, and one pattern of all four types (Table 7). The Essential Part of a pattern reflects the
degree of urbanization of the resettlement community. When the Essential Part is “Basic
set” or “Basic set + Expansion set A,” the migrant group has a low need for production, and
its rural-like characteristics are mainly reflected in rural collective memory continuation,
which can be defined as a “medium-high urbanization resettlement community.” However,
when the Essential Part includes “Expansion set B,” the rural-like characteristics of the
migrant group are mainly reflected in the need for a complex space of production and
living, which can be defined as a “medium-low urbanization resettlement community.”
Among all patterns, the “medium-low urbanization resettlement community” accounted
for 75% of all types, indicating that the complex “rural-like” demand characteristics of the
migrant group after migration should not be ignored in the function programming plan for
resettlement community public space.

Table 7. Function programming for resettlement community.

P(l)vllaié"lli?;n Type Type Type Type L-L Basic Expansion Expansion Potential Resettle‘:ment
Composition H-H H-L L-H Set Set A Set B Set Community Type

A Vv . . O O Medium-high

B 4 . . ° O Medium-high

C Vv . O ©) O Medium-high

D 4 . O ° O Medium-low

AB Vv v . . . O Medium-low

AC Vv Vv . . O O Medium-high

AD V4 Vv . . . O Medium-low

BC V4 v . . . O Medium-low

BD Vv V4 . . . O Medium-low

CD V4 v . O . O Medium-low

ABC Vv Vv V4 . . . O Medium-low

ABD V4 vV v . . . O Medium-low

ACD Vv 4 V4 . . . O Medium-low

BCD Vv Vv Vv . . . O Medium-low

ABCD Vv Vv Vv v . . . O Medium-low

A: Type H-H; B: Type H-L; C: Type L-H; D: Type L-L; o represents the Essential Part; O represents the Optional Part;
Medium-high: medium-high urbanization resettlement community; medium-low: medium-low urbanization
resettlement community.

4.3. How does Space Design and Planning Respond to Functional Programming: The Applicability
of the Research Result

The “Essential + Optional” function programming patterns require a compound func-
tion and diversified role conversion in the space planning. For this complex design, “elastic
design strategy” is considered an effective response [42]. Regarding the specific meaning
of elastic, implementing function items into the public space planning of a resettlement
community is not simply about “increasing” space for each function indicator. It involves
perceiving the space as a human settlement system and planning and designing it through
the organization, overlap, and separation of function items and forming a suitable “elastic
space” to support the diversified production and living behaviors of rural migrants. In
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the medium-high urbanization resettlement communities, the design can simply take the
retention of rural collective memory into consideration based on the basic urban commu-
nity public services [43]. However, for the more extensive and complex “medium-low
urbanization resettlement community”, putting forward a set of systematic elastic design
strategies is necessary. Based on the basic principles of residential planning and design,
this study puts forward an elastic design strategy from three aspects.

4.3.1. Adopting Moderate Planning in Land Use and Road Structure

The existing community planning standard is a response to living needs and a lack
of consideration for production factors. Therefore, the core of a production and living
composite environment in a resettlement community is the placement of production factors.
Some established resettlement communities have already followed “fine planning” and
“absolute regulation,” simply incorporating production factors into the public space system.
However, due to the dislocation of the random production behaviors of migrants and the
planned space, production spaces such as shops are frequently abandoned. To address the
contradiction between bottom-up random production and living behaviors and top-down
rigid regulation, the planning of the resettlement community could involve moderate
planning in land use and road structure. The single land nature of “residential land” in
a resettlement community is the core factor that restricts the placement of production
factors. Given that production need, especially agricultural need, will continue to exist
with the behavior and habits of rural migrants, the land use in resettlement community
should shift from a traditional single residential land model to a mixed land-use model
with both production and living functions. In addition, agricultural vehicles are the
main transportation for both agricultural work and daily life for migrants. In response
to the needs of large-scale agricultural tractors for driving and parking, a graded road
structure should be implemented through the peripheral layout of production routes and
the flexible connection of daily routes (Figure 9) to create a convenient, safe, and comfortable
transportation environment for the resettlement community.
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Figure 9. Graded road structure of peripheral production route and flexible daily route.
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4.3.2. Creating Shared and Contextualized Public Places That Support Adapted Use

Different from the functional and indexed public space of an urban community, the
interaction between migration behavior and space shows the pursuit of flexible open
space and shared space. For example, some spaces that have not been included in the
public service system have become “frequent venues” for migrants” diverse activities.
Living space “occupied and transformed by rural-like living activities” or “requisitioned
for production activities” occurs frequently. So, in the concrete design of public spaces,
design techniques, such as accommodating multiple-function space (Figure 10), can be
applied to form shared and contextualized public places that support the adapted use of
rural migrants [44]. For example, the basketball square can be changed into grain-sunning
ground for the autumn harvest.
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Figure 10. Multiple-function space.

4.3.3. Inlaying Semi-Public Space in Apartment Buildings

Under the current regulations, apartments strictly define the boundaries between
“private” and “public” through property rights, and the transition space between the public
and private sectors disappears. However, the lifestyle of rural migrants often blurs the
boundaries between public and private, and their behavior tends to extend from private
indoor space to outdoors, such as chatting in front of the door, stacking old furniture,
drying clothes and grains in public walkways, planting fruits and vegetables on public
balconies, etc., resulting in the phenomenon of semi-public spaces surrounding residential
buildings being “occupied” constantly, and the boundary between public and private
spaces presents a fuzzy feature. So, for functions such as housework, semi-public places in
apartment buildings, such as the ground floor, roof, and outdoor spaces, can be used to
conduct semi-private behaviors such as living and stacking [45] (Figure 11).
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Figure 11. Semi-public places in apartment buildings.
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5. Conclusions

Previous studies on the behavior and needs of rural migrants have found that the
production and living needs of rural migrants for the public space of resettlement com-
munities present complex differentiation and dislocation. However, the planning of the
public space of the resettlement community follows a single-function programming of the
urban community, which does not match the needs of rural migrants, resulting in conflicts
between migration and community regulation. Based on previous research results on
rural migrants’ behavior and needs, this study breaks through the hermeneutic research
layer on the dislocation between public space and migrants’ needs and provides a prac-
tical research transformation of the complex internal differentiation mechanism of rural
migrants’ needs. This transformation is applied to planning and design. In addition, this
study comprehensively considered the complex conditions in the transformation process,
excavated the “basic-extension—potential” function item sets with different priorities for
each type of migrant, utilized current building standards to complete and optimize the
need research results from a single perspective of rural migration, and thus formed the
function programming of resettlement community public space under the combination
of multiple types of rural migrants in realistic scenarios. Furthermore, a “elastic design
strategy” protocol for resettlement community public space planning was proposed by
specifically focusing on two function programming aspects “medium-high” and “medium-
low” urbanization resettlement communities. This kind of user-appropriate placement
strategy is very important around the world, especially in China.

Notably, this study mainly used function programming based on the bottom-up
perspective of migrants’ needs; however, the planning and building of resettlement commu-
nities is a complex and continuous subject influenced by different top-down objectives, such
as national political orientation, policy support, and construction costs. To enhance the prac-
ticality of function programming, future research could consider a top-down management
perspective to realize the combination of multiple objectives and establish a multifaceted
public space planning system for resettlement communities. In addition, considering the
long-lasting behaviors and needs of rural migrants from a micro-perspective of their life cy-
cle, the function programming proposed in this study offers valuable theoretical support for
the planning of resettlement community public spaces. However, from a macro-perspective
of historical development spanning centuries, the changing needs of rural migrants un-
dergo a dynamic evolutionary process, and the homogenization of residents’ characteristics
within the same environment becomes an inevitable trend. Hence, the urbanization of
rural migrants is inevitable. Therefore, the results of rural migrants’ needs research possess
certain timeliness, which makes the regulations described in this study to be timely too,
suggesting that continuous and in-depth exploration, practical implementation, and verifi-
cation from various dimensions are necessary to properly cope with such dynamic changes
and formulate long-term planning strategies for resettlement communities.
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Appendix A

A total of 125 valid questionnaires were obtained. By analyzing the curve of sample
size in every average score in Figures Al and A2, two wave crests can be fined both in
living need figure and production need figure. In both figures, the left wave crest represents
the low need samples and the right wave crest represent high need samples, which means
clustering characteristics of high and low needs for migrants were found in the production
and living dimensions. Thus, further classification of the samples is needed. To explore
the comprehensive differences in the production and living need dimensions of different
types of samples, this study designed a three-step analysis path, comprising grouping,
correlation, and construction performed with SPSS 23.0 for Windows.
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Figure A1. Frequency distribution of the average score of one sample for living needs.
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Figure A2. Frequency distribution of the average score of one sample for production needs.

a. Grouping

Based on the need results of each sample, this study divides the samples into two
groups according to the needs of production and living by the systematic clustering method,
where the specific methods used are the square Euclidean distance and intergroup connec-
tion. Then, using a one-way analysis of variance test, the samples are divided into high-
and low-demand groups separately for production and living dimensions based on the
significance of the difference in average values for each indicator. Four types of samples
with different production and living need characteristics are obtained by superposition
according to the high- and low-need groups in production and living. The average score
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of a need indicator for a certain type of migrant is the need degree for the indicator for
this type of rural migrant. According to the grouping of samples, a four-quadrant decom-
position model of rural migrants was constructed based on the degree of urbanization of
production and living needs.

b. Correlation

This study analyzed the population attribute characteristics, including gender, age,
marital status, housing status, health status, education level, and labor ability, of four
different types of rural migrants to further explore the internal mechanism of the differ-
entiation of rural migrants’ production and living needs. Based on the chi-square test of
a percentage value, a four-quadrant decomposition model of rural migration based on
population attributes was established.

c.  Construction

By coupling the “decomposition model based on the urbanization degree of pro-
duction and living need” with the “decomposition model of rural migration based on
population attributes,” the four-quadrant model of urbanization characteristics of produc-
tion and living needs of rural migrants was finally obtained. It includes four different need
characteristics and different population attributes for rural migrant types: Type H-H, Type
H-L, Type L-H, and Type L-L. (Figure A3).

Living need urbanized level: High

Type H-L only living need urbanized (n=47) A Type H-H both living and production need urbanized (n=43)
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Figure A3. Four-quadrant model for rural migrants based on production and living needs characteristics.
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