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A B S T R A C T

There is a large amount of population moved from countryside to cities in China during its urbanization in the
past two decades. The majority of these people have no formal qualifications for city residency, and they are so-
called ‘floating population’. The increase of this group of people has induced the pressure of land use in cities,
and the contradiction between the demand and the supply of urban land has been intensifying particularly in
those developed regions in China. This paper examines the impacts of floating population on urban land by
presenting the interrelations between floating population and urban land expansion from the perspective of
production land and living land. Structural equation model (SEM) is employed in conducting the analysis. The
result shows that the floating population alone does not have direct effect on urban land expansion, but have
indirect impacts through engaging in the production or living process. It is particularly interesting that floating
people's living conditions have no direct positive effect on the increase of construction land. Based on the
research results, suggestions are offered for improvements in government policy towards a more sustainable and
integrated urbanization, including the provision of housing support, the formation of more urbanized society and
sustainable development.

1. Introduction

Floating population and urban land expansion are two core issues
globally in the process of urbanization. Urbanization makes a city more
favorable in their available resources than rural area. Therefore, people
are increasingly placing greater value on natural resource-based ame-
nities and related attributes that contribute to regional living (Deller,
Tsai, Marcouiller, & English, 2001). Some people are willing to relocate
to where they can live with the aim of enjoying better public services
and becoming migrants, probably moving to cities where demand
shocks have led to higher wages (Friedberg & Hunt, 1995). Among
them, those who have no formal qualifications for city residency are
called “floating population”, or liudong renkou (Liang & Ma, 2004).
This is a typical phenomenon in developing countries such as China.
The development of urbanization, nevertheless, has led to the trans-
formation of the rural land into urban construction land with the spread
of urban area. According to the report by United Nations (2010), more
than 50% of the world population nowadays live in urban area, and
urbanization rate will increase to 60% by 2030.

A frequently asked question is: what if the floating population
growth continues and all areas have a high probability of urban land
expansion? For example, in China the urbanization rate first exceeded
50% in 2011. In the next two decades each year 13 to 15 millions of
people will flow into the cities if growth rate remains unchanged and
1000 km2 will be converted into urban land (Yang, Feng, Zhao, & You,
2013). The 5th national population census showed that there were 144
million migrants into cities, accounting for 11.6% of the total popula-
tion. Ten years later, the 6th census revealed that the number increased
to 260 million (including 85 millions of interprovincial migrants) - al-
most 20% of the total population. During 1990–2006 an average annual
increase of approximately 18% rural-urban construction land area took
place in the Beijing-Tianjin-Hebei Metropolitan Region. Meanwhile, a
further supply of urban land is needed to meet the demand increase
from floating population.

The presence of a large floating population has brought difficulty for
government in urban management because they created a lot social and
natural problems such as the depletion of land resources, man-land
relationship tensions, public resource shortage and traffic congestion
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(Tacoli, 1998; Friedmann, 2006). As a result, authorities need to pro-
vide more land to increase public facilities and meet residents' social
welfare needs. Land expansion can be described as either a change in
the absolute area of urban space or the pace at which rural land is
converted to urban use (Seto & Fragkias, 2005). But expansion without
guiding principle is inadvisable. In other words, reasonable and effec-
tive land expansion is a crucial part of urban management due to the
presence of floating population and residential density (Camagni,
Gibelli, & Rigamonti, 2002). Up to now, lots of natural open areas are
transformed into other land-use types such as production land and
living land for floating population and urbanization.

Existing studies have significantly addressed the importance of po-
pulation in urban land expansion (Huang, Wei, He, & Li, 2015; Tan, Li,
Xie, & Lu, 2005). In other words, the population growth or large scale
migration is generally considered as a vital driver of urban land ex-
pansion. Comparative approach is used extensively in describing its
integrative relationship (Chen, Chang, Karacsonyi, & Zhang, 2014; Leaf,
2002; Zhang, 2000). The inadequacy in some of these studies is that
they particularly focus on other factors like governments' action and fail
to discuss floating population in depth. Models and a variety of tech-
niques are utilized to demonstrate the important role that the floating
population has played in urban land expansion (Sudhira, Ramachandra,
& Jagadish, 2004; Deng, Huang, Rozelle, & Uchida, 2008), such as
Geographic Information System (GIS) and remote sensing (RS). More
specifically, GIS was used in finding that urban land expansion is cor-
related with its causative factors, such as urban population and popu-
lation density, as well as multivariate statistical techniques in order to
establish the inner mechanism involved (Jat, Garg, & Khare, 2008; He,
Okada, Zhang, Shi, & Zhang, 2006; Xiao et al., 2006; Rafiee, Mahiny,
Khorasani, Darvishsefat, & Danekar, 2009; Tian et al., 2005). Similarly,
economic means are also commonly used methods. Exploiting regres-
sion analysis to prove the highly positive correlation between urban
land expansion and urban population is extremely effective (Jia & Yang,
2006; Tan et al., 2005). However, there are research gaps in the internal
mechanism that how floating population impacts on urban land ex-
pansion.

The aim of this paper is to present the interrelations between
floating population and urban land expansion from the perspective of
production and living conditions. An interaction analytical framework
between production and living conditions is established, and a struc-
tural equation model is developed from the empirical study of China's
Zhejiang province. This indicates the nature of the problems involved,
with the relationships between land price, land supply and the land
market to productive and living land under the current land finance
system in the process of urbanization.

2. Research method

Structure equation model (SEM) integrates path analysis, con-
firmatory factor analysis and general statistical test methods, which is a
proven effective method for analyzing the causal relationship between
variables (Doloi, Iyer, & Sawhney, 2011; Hellier, Geursen, Carr, &
Rickard, 2003). It is proposed with generalized measurement, allowing
for dichotomous and ordered categorical indicators in addition to
continuous ones (Muthén, 1984).

An SEM usually includes two parts: a measurement model and a
structural model (Anderson & Gerbing, 1988). The measurement model,
also known as the factor model, is composed of observed variables and
latent variables, reflecting the relationship between indices and factors.
In the SEM, the observed variables mean the variables that can be
measured directly. The latent variables stand for the variables that are
measured indirectly by designing related observed variables. In other
words, latent variables need to be explored, but cannot be observed
directly, as they are derived from directly observed variables.

There are another two concepts in the model, namely exogenous
variables and endogenous variables. Exogenous variables in the model

play the role of explanatory. They can do effect on other variables while
keep their impregnability. Endogenous variables will be affected by
both exogenous variables and endogenous variables. Equations take the
form of

= ⋀ +X ξ δx

= ⋀ +Y η εy

where ε and η represent exogenous and endogenous latent variables
respectively, X and Y are their observed variables, δ and ε represent the
measurement errors of X and Y, ⋀x is the factor loading matrix of X,
and ⋀y is the factor loading matrix of Y.

The structural model, or we may say causal model, indicates the
causal relationships between the latent variables. Its structural equation
form is

= + +B Γη η ξ ζ

where η refers to the endogenous latent variables, B is the endogenous
latent variable coefficient matrix, Γ is the exogenous latent variable
coefficient matrix, reflecting the impact of the exogenous latent vari-
ables function on the endogenous latent variable, and ζ is a random
disturbance term.

In order to achieve the research objectives defined in the in-
troduction with SEM, the following research activities are planned.

(1) Theoretical framework will be established to explain how floating
population impacts on urban land expansion from the perspective
of production and living. In addition, the notions of production land
and living land will be fully explained in this part.

(2) Based on the theoretical framework, we can determine variables in
model and assume the existence of the causal relationship among
these variables. In this way, a set of hypothesizes will be proposed.

(3) Structural Equation Modeling will be adopted to help us test all
hypotheses and demonstrate the final relationship between floating
population and urban land expansion.

3. Theoretical framework

The city is an enigmatic system. Urban life and culture are varied,
subtle and complicated (Park, Burgess, & McKenzie, 1984). The 1933
Athens charter said that residential, work, recreation and transport
should never be mixed. It is the embryonic form of “sansheng yongdi”
in Chinese official discourse. Nowadays, from the function view, land
use can be divided into production land, living land and ecological
land, namely “sansheng yongdi” (Li & Fang, 2016; Zhang, Xu, & Zhu,
2015). Production land is always connected with the value of industrial
production and agricultural production, and living land meets the
housing needs and public services of both inner-city residents and mi-
grants. In this study, production land and living land are selected as two
key variables for examining the interrelation between urban land ex-
pansion and floating population.

3.1. Production perspective based framework

Floating population, who move from rural to city can improve the
city's existing industrial structure and ease the contradiction of urban
labor, is a positive stimulus to city growth (He, Chen, Mao, & Zhou,
2016). For every 10% increase in urban population, construction land
area will increase by 7.95% (Zhao, Zhang, & Xu, 2011). Therefore, from
the production perspective, we can study the impact of floating popu-
lation on urban land expansion from the following three aspects: eco-
nomic growth, upgrading industrial structure and fixed asset invest-
ment increase (see Fig. 1).

3.1.1. Economic growth
The factors of production will flow from the marginal inefficient
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