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Abstract

This paper is based on a questionnaire survey of 319 Beijing citizens without experience of using allotment 
gardens (AGs), adopting fisher’s exact test and binary logistic regression in order to analyze the degree of demand 
for AGs in Beijing, China, and to further explore the impact factors of use demand for AGs. This research has great 
reference value for the construction of new AGs in China and in other cities and countries undergoing rapid 
urbanization. The result shows that as high as 68.4% of the respondents have an explicit use demand for AGs in 
Beijing, among which 16.3% even have a strong use demand. The socio-demographic factor has no obvious impact on 
the use demand for AGs. One of the housing-related factors, namely the floor area (FA), has a significant negative 
impact on citizens’ use demand for AGs. Living in a residence with a smaller floor area will increase the use demand 
for AGs. The agricultural activity-related factor has the strongest impact on citizen’s use demand for AGs. Current 
planting activity (CPA), interest in urban agriculture (IUA), and understanding of allotment garden (UAG) have a 
significant positive influence on use demand. The agricultural enthusiasts who are defined in this paper as people 
engaged in CPA and having IUA and UAG have the strongest use demand for AGs, and non-agricultural enthusiasts 
with less concern about UA and AGs and with less farming experience have a weak demand for AGs. This research 
provides policy implications for building future AGs that Beijing Municipal Government needs to attract particular 
groups to use AGs, which are agricultural enthusiasts and small-sized households.
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1. Introduction

Allotment gardens (AGs) are closely related to urban agriculture (UA) and urban green space. UA defined in 
simple terms is the growing, processing, and distribution of food and other products through intensive plant 
cultivation and animal husbandry in and around cities (Bailkey and Nasr, 2000). UA includes many forms, such as 
home gardens, community gardens, allotments, school gardens, balcony and rooftop gardens, working at various 
scales, from balconies to large farms at the urban/rural interface (Dinis Ferreira et al., 2018). Therefore, it can be 
seen from the above viewpoints that AGs are a kind of UA whilst having their own characteristics. They are defined 
as a parcel of land being allotted to someone for their own use (Bell, 2016), or defined as an open space̶widely 
accepted in Europe (Scott et al., 2018)̶ planted with either vegetables or flowers by local members, typically urban-
dwellers with limited access to their own land (He and Zhu, 2018; Holland, 2004; Kingsley et al., 2009; Guitart et al., 
2012). Urban gardening and urban agriculture is experiencing a renaissance due to growing environmental 
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awareness, urban food issues, and counter-culture movements against consumerism, inflation, and unemployment, 
which are motivating people to cultivate their own food (Lindemann-Matthies and Brieger, 2016; Hynes and Howe, 
2004; Hou, 2014; Mok et al., 2014). More than half of the world’s population lives in metropolitan areas and these 
numbers are greatly increasing (Miller, 2008); thus, more “biophilic cities” (Beatley, 2011) are needed to promote the 
well-being of people. In this context, AGs have become an increasingly welcome feature of urban landscapes (Hou 
and Grohmannb, 2018). Distinct from top-down efforts by government organizations to create green spaces such as 
botanical gardens, community gardens are bottom-up, community-based, and collaborative efforts to grow food, which 
present a promising method of parsimoniously enhancing the well-being̶and furthering the resilience capacity̶of 
individuals, communities, and the natural environment (Okvat and Zautra, 2011). Studies have shown that urban 
gardening and green space in cities can contribute to the production of healthy food (Wakefield et al., 2007; Alaimo et 
al., 2008; Ober Allen et al., 2008; Litt et al., 2011), the provision of ecosystem services in urban areas (Cabral et al., 
2017; Middle et al., 2014; Speak et al., 2015), the promotion of community feelings and social cohesion (Filkobski, 2016; 
Milligan, 2004; Bowker and Tearle, 2007), the meaningful use of vacant lots (Armstrong, 2000; Morckel, 2015), and the 
psychological and physiological health̶as well as life satisfaction̶of local residents (Brown and Jameton, 2000; 
Hynes and Howe, 2004; Guitart et al., 2012).

Similarly, in China, problems such as population density, air pollution, food safety, and heavy workload are exposed 
in the process of accelerating urbanization. Urban residents are increasingly eager to be released into and relieved 
by the natural environment. Since the early 1990s, with the boom of urban agriculture in Beijing, Shanghai, Shenzhen, 
and other megacities, AGs in China have also grown in prominence and are quickly recognized by the people, which 
promotes them to becoming an experience and a project that many citizens admire, and thus can be highly valued 
by developers and governments (Li et al, 2006; Wang and Zhang, 2008). The Ministry of Agriculture and Rural 
Affairs of the People’s Republic of China rolled out a host of policy measures aimed at leisure agriculture and urban 
agriculture, such as the “Study on the Functional Positioning System of Urban Agriculture Development” in 20121 
and “Guiding Opinions on Vigorously Developing Leisure Agriculture” in 2017,2 through which we can see that the 
creation of healthy, environmentally friendly leisure space and green space has become the primary goal of urban 
agriculture development, and leisure agriculture has a strong demand and will still be present in the golden period of 
development. From this point of view, AGs have a bright future in China. The development of AGs in the suburbs of 
Beijing has been in good shape in the last few years. According to the incomplete statistics of the Beijing Rural 
Economic Research Center,3 by the end of 2014, there were 253 AGs of a certain scale in the suburbs of Beijing, with 
a cultivated area of about 867 hm2 and an average of 3.46 hm2 for each AG. It is estimated that the number of 
participants in the Beijing AGs is about 2 million annually. Beijing’s vigorous development of AGs is not only a 
response to the need to adjust the agricultural industrial structure and increase the land output rate, but also the 
need to build a livable city and meet the diverse needs of the citizens (Gen, 2016).

With regards to the study of the demand for AGs, most of the studies hold that there will be a high demand for 
them in China. AGs have already become an indispensable part of the citizens’ daily lives in terms of “enriching free 
time and rights” in developed countries. China has been advocating for farming since the ancient times, while urban 
citizens lack private gardens of their own compared with citizens of developed countries such as European countries 
(Kellett, 1982; Cervinka et al., 2016; Jakobsson and Dewaelheyns, 2018), the United States (Herrmann, 2015), and 
Japan. In addition, currently in China, consuming organic vegetables as well as reclaiming private farms in the form 
of “lease land to grow vegetables” has become a fashion, and the “5 + 2” lifestyle (namely creating an ecological 
suburban living in the city, in which “5” refers to five days of busy and stressful working hours, representing urban 
life, and “2” refers to a relaxed and comfortable weekend, representing rural life) has gradually become the 
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mainstream of urban residents, both of which will result in a greater demand for China’s AGs (Wang and Wei, 2015). 
A case study of Hangzhou finds that most people are willing to participate in community gardening, and those who 
do not want to contribute are not substantially against the activity (He and Zhu, 2018). In terms of the study of the 
influencing factors of use demand for AGs, some studies believe that socio-demographic factors have a significant 
impact, and that the impacts are different between developing and developed countries. AGs have been favored by 
low-income communities in developing countries as a way of increasing levels of food security (Chaminuka and 
Makaye, 2015; Hungwe, 2007). Factors such as the sex of the head of household, household labor, on-plot area, and off-
plot area significantly affect the decision to practice community gardening in Gweru Zimbabwe (Mwakiwa et al., 
2018). Community gardens in Vienna are interpreted as class-based socio-natures that express social distinction and 
are primarily shaped by and attractive to members of the cultural elite̶the “creative class” (Exner and 
Schützenberger, 2018). The factors that can significantly affect citizens’ willingness to participate in AGs in China are 
mainly the public’s recognition of AGs, marital status, education, age, income, and occupation (Cai et al., 2013). The 
development of eco-agriculture and community-supported AGs are pushed forward by the highly educated urban 
middle class dominated by business managers and college teachers, who have an academic qualification above a 
bachelor’s degree and a favorable income situation (Shi, et al., 2011; Shao et al., 2012). Numerous emerging 
communities in China are undergoing informal community gardening by a large proportion of residents who have 
farming experience but not a high income, which urgently calls for city council and local government to construct 
community gardens for their citizens (He and Zhu, 2018). As for the relationship between UA/AG and housing, Nadal 
et al. (2018) indicates that urban agriculture of Mexico is linked to social housing, and the main perceived barriers for 
UA are the prevalent model of housing, with a very limited floor area, and the current approach to urban planning, 
which lacks non-built-up areas.

However, most of the contemporary academic literature regarding the demand for AGs focuses predominantly on 
users, rather than general citizens who have not used AGs, and exclusively considers the impact of socio-
demographic factors on the willingness to participate in AGs but involves less on other factors’ impacts on the 
demand for AGs. Therefore, there is a lack of research on the degree of demand of general citizens for AGs and its 
influencing factors based on a broader perspective. Based on the facts in abovementioned literature that 
demographic characteristics and the awareness of AGs can affect the citizens’ participation willingness of AGs, and 
housing has certain relationship with the construction of UA, the authors believe that housing conditions will also 
influence citizens’ use demand for AGs because of AG’s being a category of UA, and citizens’ perceptions on other 
aspects of agriculture except the awareness of AGs can also affect their use demand for AGs. Hence, the objective of 
this study is to explore citizen’s degree of demand for AGs in Beijing, China, and to further examine the impact 
factors on use demand for AGs in three aspects of socio-demographics, housing, and agricultural activity, therefore 
identifying the strongest influencer among socio-demographic factors, housing-related factors, and agricultural 
activity-related factors. This study is of great importance in terms of promoting the development of AGs in China 
according to the wishes of the citizens, and will provide targeted policy recommendations for the relevant 
government departments’ management and rational planning of AGs. At the same time, this study also enriches 
global insight about AGs̶a growing phenomenon̶and compensates for the shortcomings of existing research on 
AGs by relying on a cyclopedic survey of citizen without experience using AGs, and simultaneously incorporates the 
impact of citizens’ housing-related indicators and agricultural activity-related indicators on the use demand for AGs, 
which have not appeared in other studies, thereby making the analysis of this study more comprehensive and 
accurate. In addition, this study can also provide references for the construction of AGs in other cities and countries 
undergoing rapid urbanization process.
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2. Relevant Description of Questionnaire Survey

2.1. Sampling Method

All self-administered means of collecting data from respondents, including web-based instrument, have the 
advantage that responses are unaffected by the presence of an interviewer (Aiken and Stephen, 1991). Web-based 
surveys offer further benefits (Allison, 1984), dominated by reducing response burden and perhaps increasing 
response rates which can affect the validity of sample (Hughes, 2012). Based on the abovementioned benefits of web-
based surveys, this study entrusted an authoritative and professional third-party online survey agency to distribute 
and collect questionnaires on WeChat because of its wide population coverage. All the respondents registered 
WeChat, a Chinese SNS (social networking site). This study adopted Internet-based surveys using a list-based 
sampling frame̶a probability-based sampling method̶which requires nothing more than contact information (e.g. 
WeChat accounts in this study) on each unit in the sampling frame (Hughes, 2012). This online survey agency has a 
list of WeChat accounts of all units in the sampling frame, and it distributes questionnaires to all of them at the same 
time online directly to their WeChat. Each respondent will get 2 yuan (about 0.3 dollars) after answering the 
questionnaire as incentives, and the response rate can be enhanced in this way (Göritz, 2006), leading to lower 
nonresponse bias (Hughes, 2012).

This study uses proportionate stratified sampling, which is often done to insure representation of groups that have 
importance to the research or for the policy decisions (Gray, 1990). It is considered important to represent each age 
group of the population in this study. The formula test verifies that the sample sizes calculated by different sample 
size calculation formulas are very similar under the condition that the margin of error and confidence interval are 
fixed (Gray, 1990). Therefore, the formula of calculating the sample size determined by simple random sampling can 
be used to approximate the sample size determined by other sampling methods. Based on the calculation formula of 
efficient sample size, the efficient sample size of this study is calculated to be 318.4 Hence, this study distributed 340 
questionnaires. Between the ages of 20 and 60 years old, 10 years was taken as an interval, and this study sampled 
from all age groups by using a uniform sampling fraction of 25%. The reason is that the proportion of population of 
each age group to the total population in the sampling frame is approximately equal according to the data obtained 
from the online survey agency. Therefore, 85 samples were drawn from each age group accordingly. When the 
number of responses in each interval reached 85, the online system automatically closed the questionnaire. 
Considering that this study selects a number of cases from each sublist proportional to the numbers for that 
characteristic in the population, and the sample size by using probability sampling is bigger than the efficient sample 
size, the sample is representative of the population.

2.2. Sample Selection

The data used in this study comes from the authors’ online questionnaire surveys from May through July 2018. A 
pre-survey was conducted online on May 8, 2018. Based on the problems that occurred in the pre-survey process, the 
questionnaire was revised after discussions with relevant experts from the fields of social science and policy science. 
In the pre-survey, the variables of age, monthly income, and floor area were categorical variables, and there were 
two options for marital status and also for public space around one’s house. After modification, variables of age, 
monthly income, and floor area are converted to numerical variables because numerical variable generally contains 
more information than categorical variable. Besides, the authors add option of “other” to marital status and add 
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option of “unknown” to public space around one’s 
house, considering that some respondents did not 
choose “married” or “unmarried” previously, and 
some respondents had no idea whether there was 
a public space or not around their houses. The 
completed questionnaire was formally released 
online on May 20, 2018. The survey objects were 
Beijing citizens who had not used any AGs until 
the survey date. In this study, the authors defined 
Beijing citizens as resident population at the ages 
of 20-59 living in the main city (six city districts) of Beijing, given that this region is the most densely populated area 
of Beijing, and also the region where the majority of AGs are located currently. The reason why this study takes 
residents aged 20 to 59 as the respondents is that only those with the ability to work will generate the need to use 
AGs, namely labor force̶the part of the population within the working age range. In China, the working age range 
of man is 16-59 years old, and of woman is 16-54 years old.5 Given that part of Chinese youth usually focuses on study 
before entering university, having no income, having scarce spare time to engage in other activities, this study finally 
determines the minimum age of respondents to be 20, at which Chinse youth generally enters university and 
becomes economically independent. In addition, AGs charge a fee for use, people without income have less possibility 
to use them logically. In order to ensure the accurate identification of survey objects, the authors strictly defined the 
survey objects at the beginning of the questionnaire and allowed only Beijing citizens who had had no experience of 
using AGs to answer the questionnaire. Second, since the questionnaire was distributed online, the authors could 
filter out non-Beijing citizens by looking at the respondents’ IP address and the personal address filled in by the 
individuals. In addition, in the front part of the questionnaire, the authors explained the AGs to the respondents as 
follows “Allotment gardens: refer to small vegetable gardens that are divided into small plots of land for urban 
residents to rent inside the city or in the peri-urban areas. The renters can plant vegetables, fruits and flowers on 
the plots to experience agricultural farming as well as the joy of agricultural recreation.” A total of 340 copies were 
distributed online, and 319 valid questionnaires were recovered. Table 1 shows the specific age distribution, the 
number of valid questionnaires, and the sample efficiency. The total sample efficiency reached 93.8%.

2.3. Questionnaire Design

The questionnaire is composed of four sections. The first section gathers respondents’ demographic characteristics, 
including gender, marital status, highest level of education, and occupation. The second section gathers respondents’ 
housing-related information, which consists of living floor, floor area, housing ownership, housing type, whether or not 
there is a courtyard attached to the house, whether or not there is public space around the house, and the housing 
type based on height. The third section gathers respondents’ concerns about agricultural experience activities, 
comprising current planting activity, past farming experience, understanding of UA, interest in UA, and 
understanding of AGs. The fourth section is the use demand for AGs, divided into five levels, namely “have strong 
demand,” “have demand,” “general,” “no demand,” and “no demand at all.” This research is mainly based on the 
analysis of the above four sections of the survey data.

Table 1 Sample Description
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3. Descriptive Statistical Analysis of Respondents

3.1. Respondents’ Demographic Characteristics

According to the valid questionnaires, the demographic characteristics of the sample are grasped, as shown in 
Table 2. Regarding the gender of the respondents, 43.6% of the respondents are male and 56.4% are female. 
Regarding the marital status of respondents, 72.4% of the respondents are married, while 24.8% are unmarried. In 
terms of respondents’ highest level of education, 50.8% of the respondents have a bachelor’s degree, and 23.2% have a 
master’s degree or above, indicating that the sample’s academic qualification is generally higher than average. In 
terms of occupation distribution, 52.6% of the respondents are engaged in main mental labor, 14.4% of the 
respondents are engaged in main manual work. The respondents who are engaged in partial mental work and partial 
manual work accounts for 22.3%. The occupational classification is based on The International Standard Occupational 
Classification6 and The National Occupational Classification Code of P.R.C.7 The average monthly income of 
respondents is calculated to be 10936.9 yuan, which means that the sample of respondents has a better income status 
than average. As for the average income of Beijing citizens, the per capita disposable income of Beijing residents is 
52,530 yuan in 2016.8 Based on this 
standard, monthly per capita disposable 
income of Beijing residents is calculated 
to be 4,377.5 yuan. In addit ion , the 
average wage of employed persons in 
legal entities reached to 105,161 yuan, 
namely 8,763.4 yuan monthly.9 In terms of 
the average academic qualification of 
Beijing citizens, the average number of 
years of education for the employed 
population reached 12.7 years in 2015̶
which means that at least the senior high 
school has been completed̶and the 
employment population with a college 
education or above reached 47.1% in the 
same year.10 Based on the distributions of 
education, occupation, and monthly 
income of respondents, this sample can be 
seen to represent the middle class of 
Beijing.

3.2.   Respondents’ Housing-related Information

The details related to the respondents’ current housing are shown in Table 3. According to the calculations, the 
average residential area of respondents is 96.61m2. In respect of housing ownership, 63.0% of the respondents or their 
spouses own their current housing, and 20.7% of the respondents live in rental housing without ownership. Regarding 
the type of housing, 79.9% of the respondents live in ordinary unit housing, which is also in line with the living status 

Table 2 Respondents’ Demographic Characteristics
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of most Chinese people. Ordinary unit housing is 
the most common form of residential occupancy in 
China. At present , more than 90.0% of the 
residential forms in China’s residential market 
(including developed and to-be-developed) are unit 
housing.11 Unit housing is usually a multi-story 
residential building, sub-high-rise residential 
building, or high-rise residential building. However, 
an apartment house in China is generally in the 
form of dual-use housing for commercial and 
residential use, which is not the preferred 
residential pattern for ordinary people. A Chinese 
townhouse or villa is equivalent to a Japanese 
detached house , which is not the Chinese 
mainstream model of residence either. Only 2.2% 
of respondents currently live in townhouses or 
villas. In terms of the type of housing defined by 
the height of the building, the Chinese standard of 
division is as follows according to Article 3.1.2 of 
Code for Design of Civil Buildings GB50352-
200512: a residence with 1-3 floors is defined as a 
low-rise residence; a 4-6-floor residence is a multi-story residence; a 7-10-floor residence is a sub-high-rise residence; 
an 11-30-floor residence is a high-rise residence; and a residence more than 30 floors tall is a super high-rise 
residence. Among the respondents, 35.7% live in multi-story residences and 29.8% live in high-rise residences.

3.3. Respondents’ Concern about Agricultural Activities

Respondents’ concern about agricultural activities can be partially represented by current planting activities and 
past farming experience. In this study, past farming experience is defined as having farming experience in the past, 
but no longer conducting any farming activity at present; current planting activity is defined as engaging in some 
kind of planting activity at the 
moment regardless of whether having 
farming behavior or not in the past. In 
terms of whether residents perform 
any form of planting activities 
currently, 44.5% of the respondents 
said that they do not, and 55.5% of the 
respondents said that they do, as 
shown in Figure 1. Among them, the 
proportions of respondents who are 
engaged in planting activities on home 
balconies and in the public spaces of 

Table 3 Respondents’ Housing-related Information

Figure 1 The Situation of Engaging in Current Planting Activity
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their residential communities are the highest, reaching 37.0% and 16.6%, respectively. It can be concluded that more 
than half of the respondents currently more or less have some kind of planting activities. Planting on the balcony is 
the mainstream way of having a daily agricultural experience. However, a considerable number of respondents will 
plant in the public spaces of their residential community if this behavior is permissible by the residential community.

Similarly, when asked whether residents had farming experience in the past, 40.6% of the respondents said that 
they had not, and 59.4% of respondents said that they had, as shown in Figure 2. In spite of this, compared with the 
fact that 55.5% of respondents currently have planting practices, the proportion of people involved in planting 
activities nowadays has decreased, which also highlights the necessity of the existence of AGs, promoting more 
people to participate in urban agriculture and integrating simple agricultural farming into daily life. Among the 
respondents who have had farming experience in the past, planting on the balcony accounts for the largest 
proportion, with a proportion of 26.3%, 
followed by farming experience that organized 
by schools or units, with a proportion of 14.1%. 
The proportions of respondents who 
spontaneously used experience farms and 
cultivated in the public green spaces of their 
residential communities are the lowest, at 
1.3% and 6.6% respectively. Consequently, we 
can conclude that whether in the past or in 
the present, planting on the balcony is the 
dominant method of agricultural activity.

Regarding the degree of familiarity and 
interest in UA and AGs, the details are shown 
in Table 4. As many as 48.8% of respondents 
stated that they either did not understand or 
did not understand UA at all. In comparison, 
only 13.9% of people clearly stated that they 
a t l eas t unders tood UA or tha t they 

Table 4 Respondents’ Familiarity and Interest in UA and AGs

Figure 2 The Situation of Engaging in Past Farming Experience
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understood it very much. However, there are more respondents who either do not understand AGs or do not 
understand them at all, and this proportion is as high as 60.2%. Also, only 10.4% of respondents understand AGs or 
understand them very much. From the above data, it can be determined that even in Beijing̶the capital of China, 
and the most economically and culturally developed area̶there are still nearly half of the citizens who have no 
relevant knowledge of UA, and more than half of the citizens lack understanding of AGs. However, even though they 
do not understand UA and AGs, their interests in them are relatively strong. 40.1% and 10.7% of the respondents 
respectively indicated that they were either interested and very interested in UA. In addition, this study also 
obtained the respondents’ interest in AGs, and in total, 52.6% of the respondents expressed interest in AGs, from 
which can be inferred that although more than half of Beijing citizens do not understand AGs, still more than half of 
the Beijing citizens are at least interested in them.

4. Use Demand for Allotment gardens and Impact Factors

4.1. Use Demand

As mentioned earlier, this paper classifies Beijing 
citizens’ use demand for AGs into five levels according to 
the degree of demand, namely “have strong demand,” 
“have demand,” “general,” “no demand,” and “no demand 
at all.” Figure 3 shows the Beijing citizens’ use demand 
for AGs. 52.1% and 16.3% of respondents, respectively, 
stated that they had demand and had strong demand for 
using AGs. 25.4% of respondents expressed their general 
demand for AGs. In total, the proportion of respondents 
who expressed an explicit use demand for AGs is as high 
as 68.4%. In contrast, only 6.2% of the respondents 
expressed clearly that they had no use demand for AGs. 
Therefore, the use demand for AGs in Beijing is relatively high.

4.2. Classification of Impact Factors

This paper divides the impact factors of use demand into three dimensions, as shown in Table 5. The first 
dimension is the demographic factor, the second dimension is the housing-related factor, and the third dimension is 
the agricultural activity-related factor. The demographic factors include gender, marital status, highest level of 
education, occupation, monthly income, and age. Housing-related factors comprise floor area, living floor, housing 
ownership, housing type, housing type based on height, the presence or absence of a courtyard attached to the house, 
and the presence or absence of the public space around house. Agricultural activity-related factors include an 
individual’s engagement in current planting activity, an individual’s engagement in past farming experience, 
understanding of UA, interest in UA, and understanding of AGs.

Figure 3 Use Demand for AGs
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4.3. Fisher’s Exact Test and Analysis

Prior to data processing, the distribution of a survey sample was first tested using a One-Sample Kolmogorov-
Smirnov Test (abbreviated K-S Normality Test). The result shows that the P-value of the normality test is less than 
0.05, rejecting H0 (the sample data obeys a normal distribution), namely the sample data does not conform to the 
normal distribution. Since most of the variables are categorical variables (multinomial and ordinal), the fisher’s exact 
test of the non-parametric test method is used for correlation analysis of the sample data, as is also shown in Table 5. 
Fisher’s exact test is a statistical significance test used in the analysis of contingency tables, which is valid for all 
sample sizes, especially small sample sizes (Fisher, 1922; Fisher, 1954). It can be used regardless of the sample 
characteristics as long as the experimental procedure keeps the row and column totals fixed (Agresti, 1992). Since 
the fisher’s exact test cannot analyze the influence of continuous independent variables, variables of monthly income, 
age, floor area, and living floor are removed from the fisher’s exact test. In addition, in the test, the classification of 
the dependent variable was processed in order to facilitate the test and satisfy the conditions for subsequently 
performing logistic regression. The dependent variable of use demand, a five-category variable originally, was divided 
into a binary variable, with one being “have demand,” including the original “have strong demand,” “have demand,” 
and “general,” and the other being “no demand,” including the original “no demand” and “no demand at all.”

The results of the fisher’s exact test show that a total of four indicators have statistically significant impact on the 
use demand for AGs, namely that the P-value is less than 0.05. Among the demographic factors, there is no factor 
that has a significant influence on the use demand for AGs. In other words, there is no associations between use 
demand for AGs and demographic factors. Among the housing-related factors, no indicator has a significant impact 
on use demand. Among the agricultural activity-related factors, current planting activity has a significant impact on 
use demand at the 0.05 level, while understanding of UA, interest in UA, and understanding of AGs have significant 
impacts on use demand at the 0.01 level. In other words, respondents’ use demand for AGs have significant 

Table 5 Classification of Impact Factors of Use Demand for AGs and Fisher’s Exact Test
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differences in terms of presence or absence 
of current planting activity, and different 
levels of understanding and interest in UA 
and AGs. Figure 4 and Figure 5 show the 
specific impacts and differences.

As for the impact of current planting 
activities on the use demand for AGs, it can 
be obviously seen in Figure 4 that the 
respondents who have current planting 
activity have higher use demand for AGs. 
Specif ical ly , 96.0% of the respondents 
engaged in current planting activity have 
use demand for AGs, whereas the proportion is 90.1% in the respondents without current planting activity. 
Regardless of the types of UA, however, it was found that the time of the participants’ involvement positively 
affected their satisfaction level and attachment to UA (Oh and Kim, 2017). This study could infer from this viewpoint 
that the respondents having current planting activity devote more time to UA than their counterparts, which will 
increase their attachment to UA. Because AGs are a kind of UA, this will also promote the attachment to AGs. For 
those who have not used AGs at present, this attachment will motivate the use demand for AGs.

Figure 5 shows how the understanding of AGs, and the understanding and interest in UA affect the use demand 
for AGs. Regarding the changes of use demand with the degree of understanding of AGs, it is presented that 
understand very much = understand > general > not understand > not understand at all. A trend can be found that 
the more you learn about AGs, the more you desire to use them. However, in terms of the changes of use demand 

Figure 4 Relationship between Current Planting Activity and Use 
Demand for AGs

Figure 5 Relationship among UUA, IUA, UAG and Use Demand for AGs
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with the degree of understanding of UA, it is presented that understand > not understand > general > understand 
very much > not understand at all. And in terms of the changes of use demand with the degree of interest in UA, it 
is shown that interested > general > very interested > uninterested > very uninterested. From this data, we can 
infer that respondents’ use demand for AGs does not successively descend with the degree of understanding and 
interest in UA from high to low. In general, respondents who are interested in UA and have a good understanding of 
AGs have higher demand for AGs compared to respondents who are not.

4.4. Logistic Regression and Variable Setting

Through the simple single-factor non-parametric statistical analysis method described above, it is impossible to 
describe the magnitude and direction of the impact factors, inefficient to analyze the influence of continuous variables 
(Zhang and Dong, 2004), and difficult to find the real relationship between the impact factors and the use demand. 
Therefore, a multiple regression model needs to be established in order to analyze the intrinsic connections between 
use demand for AGs and its impact factors.

In this research, the dependent variable is use demand for AGs, originally divided into five categories, as described 
above. Therefore, the dependent variable is an ordinal variable. The range of dependent variables in a linear 
probability model is between positive infinity and negative infinity, and the results will be limited when the 
dependent variable is a categorical variable or an ordinal variable. Logit or Probit nonlinear models can overcome 
this deficiency. Among them, the shape of the logistic regression curve is very similar to that of the standard normal 
distribution, the sample of the logit model is unnecessary in terms of following the normal distribution, and the 
maximum likelihood method is used for regression. In addition, the use of the logit model is more extensive, which is 
a common method for empirical analysis in sociology, clinical science, and econometrics. Moreover, since the 
dependent variable in this study is an ordinal variable in which the category is greater than three, this study first 
selected ordinal regression in order to process the data. However, the model did not meet the parallel line test even 
after replacing the link function, implying that ordinal regression cannot be used. Parallel lines assumption is an 
important assumption in ordinal logistic regression. According to this assumption, parameters should not change for 
different categories (Kleinbaum and Klein, 2010), namely the dependent variable’s categories are parallel to each 
other (Fullerton and Xu, 2012). Test of parallel lines is used to examine the equality of the different categories and 
decides whether the assumption holds or not (Ari and Yildiz, 1991). In this case, there are two ways. First, it is 
possible to perform multinomial logistic regression, but the dependent variable will lose its ordered attributes; 
second, different separation points can be used to change the dependent variable into a binary variable, so as to 
perform binary logistic regression, respectively (Zhang and Dong, 2004). This study adopts the second method in 
order to perform binary logistic regression. Herein, the original five-category dependent variable is changed into 
binary dependent variable. One is “no demand,” including “no demand at all” and “no demand”; the other is “have 
demand,” including “have strong demand,” “have demand,” and “general.” The definitions of the dependent variable 
and independent variables in this study are elaborated upon in Table 6.
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Table 6 Definition and Assignment of Dependent Variable and Independent Variables

Additionally, the model established in this study is as follows:Logit [  ( = 1)] = ln(  ( =1)1  ( =1)) = 0+ 1x1+… +  pxp 

P= exp  ( 0+ 1 1+ + )1+exp  ( 0+ 1 1+ + ) , 1-P= 11+exp  ( 0+ 1 1+ + ) 
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Among them, the use demand for AGs is set to dependent variable Y, and xi is the impact factor of use demand, 
namely the independent variable. β0 is a constant term, and βi is the regression coefficient corresponding to xi.

The overall significance test of the binary logistic 
regression model is shown in Table 7. The P-value is 0.000, 
less than 0.001, which indicates that using this model is 
reasonable. Additionally, the model summary is presented in 
Table 8, from which we can see that the Nagelkerke R 
Square is 0.513; in the Hosmer and Lemeshow test, the value 
of Chi-square (χ2) is 9.107, df is 8, and the P-value is 0.333, 
greater than 0.05, which together indicate that the overall model fitting condition is good.

Table 8 Model Summary

The logistic regression result of the above model is shown in Table 9. In general, the factors that have a 
statistically significant impact on the Beijing citizens’ use demand for AGs are floor area (FA), current planting 
activity (CPA), interest in urban agriculture (IUA), and understanding of allotment gardens (UAG). The 
corresponding model formula is:
Logit [P (Y=have demand)]= -0.033FA + 1.249CPACPA=1 + 1.865IUA + 1.321UAG
(1) The influence of demographic factor on use demand

Different from previous studies (Cai et al 2013; Shi, et al., 2011; Shao et al., 2012), there is no statistically significant 
impact factor of use demand for AGs among all of the demographic factors in the logistic regression.
(2) The influence of housing-related factor on use demand

In housing-related factors, floor area (FA) has a statistically significant influence on use demand at the 0.01 level. 
Because the Beta value is negative, and Exp(B)=0.967, we can conclude that floor area has a significantly negative 
influence on use demand for AG. The Exp(B) represents a change in the independent variable per unit, the odds ratio 
(OR), which equals to P （Y=1）

1－P （Y=1）, is the multiple of the corresponding OR before the change. Herein, we can infer 
that for every one-square-meter increase in the floor area, the OR [ P （Y=have demand）

P （Y=no demand） ] is 0.967 the original OR. In 
other words, people living in houses with a smaller floor area have more possibility to have use demand for AGs 
compared to people living in houses with a larger floor area. This is understandable for the following reasons.

Table 7 Omnibus Test of Model Coefficient
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First, respondents with smaller floor areas are younger and have less family wealth than their counterparts with 
larger floor areas. This can be confirmed by the research of Hu and Coulter (2017), which indicates that the average 
living area of urban households in China is 110 m2, the per capita living area is 45.5 m2, and the per capita housing 
area is proportional to the age̶in line with the “housing career” theory (Clark et al., 2003). In addition, per capita 
housing is positively correlated with years of education and family wealth, and solitary individuals enjoy greater 
personal living space (Hu and Coulter, 2017). Based on above findings, small-area housing is associated with groups 
who have younger ages, shorter years of education, lower incomes, and more family members. Some studies have 
discovered that AGs are mostly used by lower income groups in some developing countries as a means of food 
security (Chaminuka and Makaye, 2015; Hungwe, 2007). Households with 2-4 members are more inclined to use AGs 
(da Silva, 2016). Although the age, educational level and monthly income in this study do not have statistically 
significant influences on use demand for AGs, these three factors will jointly affect the citizen’s use demand for AGs, 

Table 9 Variables in the Equation
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and their influence is intensively reflected on the factor of floor area. In other words, housing area (floor area) is a 
comprehensive reflection of socio-economic factors. With the increasing demand for a healthy lifestyle and organic 
vegetables (Zhang et al., 2014), both small-sized and large-sized households hope to consume healthy organic 
vegetables. However, the price of organic food sold in the market is much higher than that of ordinary commodities. 
Based on this point, for small-sized households whose incomes range from general to poor, it is more realistic and 
feasible to cultivate healthy vegetables and fruits free of pesticides and fertilizers by themselves. As a result, small-
sized households are more likely to have use demand for AGs in order to grow their own produce.

It is now well established that the dwelling directly and indirectly affects the health of the residents (Ormandy, 
2014), physically and psychologically (Evans et al., 2003; Campagna, 2016). Size of space can restrict flexibility, 
disallowing multiple uses of space, particularly important when amount of space is limited (Evans et al., 2003). Ranson 
(1991) asserts that housing crowding has a number of adverse effects on physical health, and even worse effects on 
psychological distress (Evans et al., 2000). An American housing survey specifies that a household is considered 
crowded if more than one person per room, and is severely crowded if more than 1.5 persons share a room.13 Based 
on these studies, the smaller size of the residence means that the space for performing activities is relatively limited, 
and the occupants of small-sized housing have larger likelihood of suffering the issue of housing crowding, which is 
harmful to their physical and mental health. However, there is a positive association between green living 
environment and residents’ health (Maas et al., 2006, van Dillen et al., 2012, de Vries et al., 2003, Carter and Horwitz, 
2014)). Those living in a neighborhood with more green space are suggested to experience better health than those 
living in a neighborhood with less green space (Hartig et al., 2014, Bowler et al., 2010, Frumkin, 2003). Because AGs 
are a kind of green space, and also a place to escape pressures of everyday life due to their restorative nature 
(Buckingham and Theobald, 2003), they can provide natural environment and generate better physical, mental and 
social health for individuals and communities (Abraham, 2010; Wakefield et al., 2007), and can be accessible around or 
not far away from residential neighborhoods. Therefore, compared with occupants of large-sized housing, occupants 
of small-sized housing are more necessary to approach green space in their daily life for the sake of their health, and 
thereby more likely to generate use demand for AGs.
(3) The influence of agricultural activity-related factors on use demand

In agricultural activity-related factors, CPA and UAG have statistically significant influences on use demand at the 
0.05 level, and IUA has a significant influence on use demand at the 0.01 level. Because all of the Bate values are 
positive, it is indicated that CPA, IUA, and UAG have positive influences on use demand. For the groups who are 
currently engaged in planting activities, regardless of whether they are cultivating on their own balconies or in the 
public spaces of their residential communities, they are receiving nutrition education by means of learning about food 
production and processing, which comes more naturally when growing food (Grebitus et al., 2017), leading to these 
groups’ stronger interest in urban farming than those who have no current planting activities. The process of 
seeding, sprouting, irrigating, and harvesting is to cultivate sentiment, relax, enjoy happiness, share the harvest, and 
satisfy one’s own farming desire (Jin and Zhang, 2018), which will inspire a love for daily farming activities (Qiu and 
Xu, 2015), prompting them to carry out farming activities continuously, further boosting a need for an exclusive 
vegetable garden such as an AG. Moreover, whether or not they realize that they are already practicing urban 
agriculture by performing these small farming practices, these practices will increase the degree of interest in UA as 
well as AGs. Consequently, people who engaged in current planting activities have a stronger use demand for AGs, 
which represent one of the forms of UA.

Secondly, for those groups who are more interested in UA, they are also more aware of the significance and 
irreplaceable roles of UA for urban development and the harmonious coexistence of the environment and humankind 



－ 73 －

Citizens’ Use Demand for Allotment Gardens（YE, YOSHIDA）

(Ding and Zhang, 2015), and thus they work hard to practice UA in their daily lives. Besides, subjective knowledge 
regarding UA and a generally favorable attitude towards UA increases the likelihood to grow produce at urban 
farms (Grebitus et al., 2017). Because AGs are an important form of UA, people who are more interested in UA have 
a greater possibility to integrate AGs into urban life and their daily lives, which leads to a higher use demand for 
AGs. Last but not least, this study supports one of the research findings of Cai et al (2013) which has proven that 
people with a better understanding of AGs are more willing to use them, namely a higher use demand.

5. Conclusion and Policy Implications

Conclusion:

According to a questionnaire survey of 319 citizens without any experience of using AGs in Beijing, as well as a 
comprehensive analysis of fisher’s exact test and logistic regression, we discovered the degree of demand for AGs 
and the impact factors, and we also identified the strongest impact factor among socio-demographic factors, housing-
related factors, and agriculture activity-related factors. The main findings are as follows:
(1) As for the degree of demand for AGs among general citizens, more than half of the respondents have a use 
demand for AGs in Beijing, among which a part of them even have a strong use demand. Demographic factors have 
no great and obvious impact on the use demand for AGs, which is a different result from previous studies (Cai et al 
2013; Shi, et al., 2011; Shao et al., 2012).
(2) Housing-related factors have a significant impact on use demand for AGs, in which floor area (FA) has a 
statistically significant negative impact on citizens’ use demand for AGs. The group who lives in a residence with a 
smaller floor area has a higher use demand for AGs.
(3) Agricultural activity-related factors have the strongest and most significant impact on citizens’ use demand for 
AGs. A higher level of interest in UA will lead to a higher use demand for AGs. No current planting behavior will 
reduce the use demand for AGs. Overall, people engaged in a current planting activity (CPA), having an interest in 
urban agriculture (IUA), and an understanding of allotment gardens (UAG) are so-called agricultural enthusiasts, and 
they have the strongest use demand for AGs, while non-agricultural enthusiasts with less concern about UA and 
AGs and less farming experience are unfavorable to the development of AGs.

Policy Implications:

The Beijing Municipal Government must actively respond to the high demand for AGs. It is understood that so far 
only one district government in Beijing̶Haidian District Government̶has participated in the establishment and 
operation of AGs, while other AGs are established and operated by individuals, enterprises, or village collectives. 
Beijing’s governments at all levels should expand the participation in the construction and management of AGs based 
on the following aspects:
(1) The government should attract small-sized households to become the real users of AGs by giving them certain 
preferential policies and establishing AGs close to their residences. First, the government should conduct propaganda 
regarding AGs in small-size residential communities, which are full of small-scale housing dwellers with limited floor 
areas. It is necessary to emphasize the AG’s role of relieving stress, getting close to nature, and exercising, for these 
small-size households. Since the income situation of this group is generally not very optimistic, a rent discount should 
be offered to people with a floor area below 31.69 m2, which is the Beijing urban residents per capita housing floor 
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area.14 Another alternative method is that the government stipulates each AG to collect the user’s floor area and 
calculate the average value, after which the rent discount should be given to users who are living in houses with a 
floor area below the average value. The government should also encourage the AG operators to provide users with 
seeds, farming tools, and farming guidance. In addition, the site selection of AGs is also important, and “close to home 
and convenient to use” should be the basic principle. In the vicinity of residential communities with small-sized 
houses, it is necessary for the government to look for urban vacant land, plan it properly, and utilize it effectively, 
with one suggestion of turning the vacant land into small-scale AGs, facilitating the use of AGs by small-sized 
households.
(2) The government should make full use of the powerful propaganda ability of social media in order to attract 
agricultural enthusiasts to use AGs. The survey finds that 60.6% of the respondents do not understand AGs, while 
having a knowledge about AGs has positive influence on the use demand for AGs. Therefore, the government must 
expand the influence of AGs in Beijing first of all. Second, the government should expand publicity about using AGs 
on websites related to UA, because agricultural enthusiasts who are interested in UA are more likely to visit such 
websites. Third, the government should encourage current operators of AGs to start or improve their own websites, 
WeChat public number, and Sina Weibo regarding AGs, and to provide a bulletin of farm experience activities on 
these social media, attracting agricultural enthusiasts to come and experience AGs, making them willing to use AGs 
due to having a good experience. Fourth, the government should take advantage of search engines to promote and 
update the AG project, facilitating agricultural enthusiasts to inquire online and obtain accurate information about 
AGs in time, such as building an AG column on the urban leisure agriculture channel of some large-flow portals. 
Fifth, the government should establish a joint association of agricultural enthusiasts, hold regular events, and 
strengthen exchanges through experience sharing, promoting more agricultural enthusiasts to join the team of using 
AGs by means of word-of-mouth. Lastly, the government should establish a database of agricultural enthusiasts and 
inform this group of the current situation and function of AGs in Beijing by email or by posting a brochure, so as to 
let this group know about the existence of AGs, and thus increase their probability of using AGs.
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